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��� �����	��

����������������

���	������� �!�#"$�%"$�&�!'(�*)+"$
!�-,.��������� /0�#��12'
"�34�#"�5768�9��1:1<;=��>@?A�#�����!1

BDCFE2GIHKJML!NOL�B�PQCSRUTWVXRUYMZ\[!]8V_^:Ya`(L!bcCed�dfC8Y:ghGiVkjlC8Y:H4N�PmdUPmRlN L�npoXoXqiPhd�V_YMZ

Zsrutevpwfx\yMz{x(rO|~}8x\w{���ewsx���t8��|��eyMt8�
rutk�s�ewUt8���ew\�S���e�_�_����tS�\� ��}8x{�Or�|~}8x\w\���ewsx{���u���m�W�_�k�Q���u�:�

j\���eyMtS�f���cy!|~}8x\wf�{|����S����t8����x\��t8��|�z\�� �x¢¡�tew\���£x\y
���l� �ite�8���ey���¤u|�zm���ew{|�tS��¥2�_¦8§e����¨©�\��wst8�ª|�t

«:¬_­_®_¯
°X®X±!²©³:´©´Q±W´pµ¢¶�°e·�¸�¹2°Sº©±�µU´_­8»©»�­8±:¼
½X°k³�¾©¿©½Oµ�ÀM°S±!­:¾Qº�µ#¬_«8Á�µÂ­8Á�¸�Ã©Ã
¬k³!½Q¶_Ã©Ã�µÄÁW¿k´©´S±W´ µ�°X®©¶

Å0Æ�ÇuÈ�É£Å0Ê�È

ËÌP(ÍÎV©H:Phq!ds^2P(Ï\VXRUP�^2PFqIGIÐ:ÍÒÑ
C8ÓU^�GIY£CÔqiVSÕ�Ö�Í�CeÓsÓ RUPhH�o_G×C8Y_d�Ð�ÓUGIY:o�B$ØÂPh^©Ð2dÂÙ_[kCÔÚ�Ð�qIqiÙ
dU^:RUPmPÛÖ�H�GIÍÎPhY�ÓUGiV_Y!CeqpÜ�Ý8B�Þ�Ï\V2H:P_Lpß�^:P�ÝXBàÓ�d�RsÐ!Ï\dsÐ2RUPhÓ�Õ�PmRUP�oXPhY:PmRsCedUPhHáÚ~RUV_ÍâÏ\V_YkEXPmRUo8PFH
ÍÎV©H:PhqIÓ VXT�dfCeGIY:PhHÎH�Ð:RUGIY:o�dU^:P�ãhB=PhE8V_qIÐ:dsGiVXY!CeRUÙ�ÏmC8q×ÏÛÐ�q×CedUGiV_Y�V8Ú�CÎã�ä+åáÓ�dsCeRFL�æ�Y�H:PmçWPhY2Ö
H:PhYkdUqiÙaVXÚ�Õè^�G×Ïf^ÌÓUdsCeRUdUGIY:oéçWV_GIYkd�Õ�P£C8H:VXç:dUPhHu[cÕ�P�Ú~VXÐ�Y�HÌdU^!Ced�CeÚ~dUPmR�Ó�V_ÍêP�d�RfC8Y�ÓUGiPhYkd
R�PFq×CQë�CedsGiVXYÎds^:PDÝ8BìÍêV2H:Phq
ÓUPmd�dsqiPhH�H:VSÕlY�ÕèGidU^£C�T�RUGIÓ�í2qiÙ�Ï\V_YkEXPFÏ\dsGIY:o�îèPÛÖÄT!Ð:RUY�GIY:o�ÓU^:PhqIq
dU^!Ced�Õ�CeÓlY:VXd�EXPmRUÙ0H�GiïWPmRUPhYkd�Ú~RUVXÍâÕl^!Ced�dU^:P�ãhBðÍêV2H:Phq�ç:RUPhH�G×Ï\dUPhHuL

�
¨
�~ñFxszm� ��xst_òe|~y©óe�hôõÓ�dfCeRUÓhöOPhE8V_qIÐ:dsGiVXY

÷
ø ùÛúMûFüQýuþ�ÿ��8û���ýWú

ß�^2P�Ï\VXRUP£^:PhqIGIÐ�Í Ñ
C8ÓU^ GIÓ�C8Y GIÍÎç
VXRUdsC8Ykd�PmEXPhYkd�GIY+dU^:P0qIGiÚ~P�VXÚlÍÎV_Ó�d�Ó�dfCeRUÓ�ÕèGids^ C4gmPmRUVeÖ¢CeoXP
Í�C8ÓUÓ�TWPmdÂÕ�PmPhY�CSTWV_Ð:déãéCeY�H��ðä å��$ds^2PéÍ�GIY�GIÍ�Ð�Í@Í�C8ÓUÓ�PhÓÎCeRUPéC qIGid�dsqiPáqiVQÕ�PmR�Ú~VXRÎÍÎPmdsC8q ÖÄçWV©VXR
Ó�dfCeRUÓhL�J©GIY!Ï\PÎds^2P�Õ$VXRUíKVXÚ	�4PhÓ�dUPhqlÜ�ã�

���_Þ(C8Y:H J2Ïf^kÕ�CSRsÓsÏf^�GIqIH�� î��CSRsÍ Ü�ã�
��
�_ÞèGid�^!C8Ó�TWPmPhYÌÏmqiPFCeR
ds^�Ced ÓsÐ�Ï{^�ÓUdsCeRsÓOGio_Y�GidUP�^2PFqIGIÐ:ÍðGIYêC�dU^:PmRsÍÎV_YkÐ!ÏÛqiPQCSR�RsÐ�Y!ChÕ�CFÙ�ÓUGidsÐ!CSdsGiV_Yu[Qds^:Põ^:PhqIGIÐ�Í�Ñ
C8ÓU^u[eTWPFÏmC8Ð�Ó�P
ds^2P�^2PFqIGIÐ:Í Ï\VXR�P�GIÓ�PhqiPFÏÛd�RUV_Y©Ö�H:PmoXPhY:PmRfCed�P�Ced�ds^:PÎdsGIÍÎPêVXÚ�GioXY�GidsGiV_Y�Lên�ÍÎç!GiRUG×ÏhCeqIqiÙk[MGidÔGIÓ�ÏÛqiPFCeRDds^!CSd
ds^:GIÓÎRsÐ�Y�CFÕ�CFÙ GIÓKÜ�Ð�ÓUÐ!C8qIqiÙ!Þ�Y2VXd�CÌÏmCedsC8Ó�dURUV8ç!^�G×Ï�CSï�C8GiRh[�qIGií8P4C ÓsÐ2çWPmRsY:VSEeCaPÛë2ç!qiV_ÓUGiV_Yu[ TWPFÏhCeÐ�Ó�PKC
Õè^2V_qiP�ÏÛq×C8ÓUÓ�VXÚuÓ�dfCeRUÓF[kdU^:PD^:VXRUGighVXYkdfC8q ÖÄT:RfC8Y!Ïf^�Ó�dfCSRsÓ$V8Úuo_qiV8T!Ð�q×CeR�ÏÛqIÐ�Ó�dUPmRsÓh[kGIÓ$Õ�PhqIq
PÛë2ç�q×C8GIY:PhH�T©ÙÎds^:P
ÓUÐ:RUE©GiE8CeqOVXÚ$^:PhqIGIÐ�Í�ÖÄÑ
C8ÓU^ ÓUdsCeRsÓ�GIY�C�qiVXY:o8Ö�qIGiEXPhH ÓUdsCedUPêV8ÚõÏ\VXR�P�^:PhqIGIÐ�Í T!Ð2RsY�GIY:o+Ü��
CeÐ�qií2Y:PmR�ã�
����kÞ\L
�èPmEXPmR�ds^:PhqiPhÓUÓF[
CedUd�PFÍêç�dsÓèd�V�Ï\V_Íêç!Ð:dUP�ds^:P�PmEXV_qIÐ:dUGiV_Y4H�Ð:RUGIY:o£ds^:P�Ñ
C8ÓU^K^!CFE8PêC£Ï\V_Y:Ú�Ð�ÓUGIY:o£^�GIÓ�dUVXR�Ù ö
Ó�V_ÍÎP0ÏhCeq×ÏmÐ:q×CedsGiV_Y:Ó£Ü�TWV8ds^ ãhB C8Y�H��8B�Þ�^�CFEXP£ç:RUPhH�G×Ï\dUPhH CéRfCedU^:PmR�ÓUPmEXPmR�P£PÛë2ç!qiV_ÓUGiV_Y�[�C8Y�H+VXds^:PmRUÓ
Ü�T
VXds^ÌãhBðC8Y:H��8BÔÞõCêR�PFq×CSdsGiEXPhqiÙ�TWPhY�GioXY�ds^:VXÐ:o_^�RfCeç!GIH�Gio_Y:GidsGiV_YuL

�4V_Ó�déÏmC8q×ÏÛÐ�q×CedUGiV_Y�Ó£Ð�YkdUGIq�Ú�C8GiRsqiÙ�RUPFÏ\PhYkdsqiÙ<^!CFEXP TWPmPhYðã\Ö�H�GIÍÎPhY�ÓUGiV_Y!Ceq�Ü�ãhBÔÞ�ÓUGIÍ�Ð:q×CedsGiV_Y:ÓF[õGIY
Õè^:G×Ï{^édUÐ:RUT�Ð�qiPhYkd(Ï\V_YkEXPFÏ\dsGiVXYé^�C8ÓèTWPmPhY4dUR�PFCedUPhH�T©ÙéC�Ó�ç!^:PmRsG×ÏmC8qcCFEXPmRfCeoXGIY:oÎç�RUV:Ï\PhÓUÓèT!C8Ó�PFH4q×CSRUoXPhqiÙ

UCRL-JRNL-213547



� � �

V_Yads^2P�ÍÎG ë:GIY:o8Ö�qiPhY:oXdU^ Ï\V_Y�ÏÛPmç�dhL�B�PFÐ2ç�RUPmPKÜ�ã�
�
��kÞ\[MÕè^2VéoXGiEXPhÓÔCáY�G×Ï\P�ÓUÐ�ÍÎÍ�CeRUÙ4VXÚ�PFCeRUqIGiPhR(Õ�VXR�í [
çWPmRUÚ~V8RsÍÎPhH Ó�V_ÍÎP �8B Ü�CSë:G×CeqIqiÙ�ÓUÙ©Í�ÍÎPmdURUG×ÏQÞõÓUGIÍ�Ð�q×CedUGiV_Y�ÓhLèîlP�Ú~V_Ð�Y�HKds^�Ced(dU^:P �8BÒPhÓ�dsGIÍ�CedUPhÓèÕ�PmR�P
Ï\RsGidUG×ÏhCeqIqiÙ4H2Phç
PFY:H:PhYkdÔV_Y Ceç�ç�R�VQë:GIÍ�CSdsGiV_Y�Ó(Í�C8H:P�RUPmokCeRUH�GIY:oáPhH�H:ÙKE2GIÓsÏ\V_ÓUGidÂÙ_LDË+PêPÛë2ç
PQÏ\d�dU^!CedDT©Ù
Õ�V8RUí2GIY:o(GIYÎÝ8B Õ$P�ÕèGIqIqkY:VXd Y:PmPhH�dUV�Í�CeíXPõÓUÐ!Ïf^êCSç�ç�RUVFë:GIÍ�CedUGiV_Y�Óh[eC8Y�H�Õ$PõÓsÐ2oXoXPhÓ�dOds^�CedOV_Ð2RORUPhÓUÐ�qidUÓ
TWPFCeR�V_Ð:dldU^�GIÓ�PÛë2ç
PQÏ\dsCedsGiV_Y�L

ß�^2P B$ØÂPh^©Ð:d¢Ù7ç�R�VXØÂPFÏ\dÎVXÚ(ds^:P bcCFÕlR�PFY�ÏÛP4bcGiE8PhRUÍÎVXR�P���CedsGiVXY!C8qèbcCeT
VXRfCed�VXRUÙ GIÓ£C8Y�PhïWVXR�d�dUV
ÍÎV2H2PFq�Ó�dsCeRsÓ�GIYAÝXBêL��(Ð:RéÐ�qidUGIÍ�Ced�PÌC8GIÍ GIÓád�V�TWP+CeT!qiP dUV<ÍÎV2H:PhqÔC8Y PhYkdsGiR�P�ÓUdsCeRF[�Ð:çAd�V=CeY�H
GIY!ÏÛqIÐ�H�GIY2oêds^:P�ç!^2VXdUV_Ó�ç!^2PhR�P
��C8Y�H�GIY�H:PmPhHád�VêoXPhY:PmRfC8qIGigmP(ds^:GIÓõdUVÎT�GIY!CeRUÙ£Ó�dsCeRsÓh[:GIY!ÏÛqIÐ�H:GIY:oêo_C8ÓõÑ�VSÕlÓ
TWPmdÂÕ$PmPFY ds^:PhÍ GIYu[pÚ~V8RêPÛë�C8Íêç!qiP_[�C���V:Ïf^:PÛÖ�qiVXTWPÛÖÄVSE8PhR�Ñ�VSÕ	ÓsGidUÐ!CedUGiV_YuL ËÌP4CSRUPéCeç�ç:RUVkCXÏf^�GIY2o ds^:GIÓ
oXVkCeqÄ[2T!Ð:dèGidèGIÓõÚ�C8GiRsqiÙ�PFC8Ó�Ù0dUV�Ó�PmPÔds^!CSd(CêÓUdsCeRèqIGií8P�ds^:P�J©Ð�Y�[�Ú~VXRlGIY�Ó�dfC8Y!Ï\P_[2Õ�V_Ð�qIHáR�P��kÐ�GiRUP�CedlqiPQCeÓUd
ã�� Z�j Y:V©H:PhÓ�GIY�ÓUGIH:PKGid�GiÚDdU^:PmRUPKGIÓÎdUVÌTWPaC8H2P��kÐ!CedUPéRUPhÓ�V_qIÐ:dUGiV_Y�Y:PFCeR�ds^2P ÓUÐ:RUÚ�C8ÏÛP_L
	(Ó£Ï\V_ÍÎç�Ð:dUPmR
çWVSÕ$PmRlÏ\V_YkdsGIYkÐ:PhÓ�dUVÎGIY!Ï\R�PQCeÓUP(ds^�GIÓõÕlGIqIqMY:V�H:VXÐ:T�dõTWPFÏÛVXÍÎP�ç
V_ÓUÓsGiT�qiPk[kT!Ð:d�Ú~VXR�ds^:P�ç�R�PhÓUPhYkd�Õ�P�qIGIÍ�Gid
V_Ð:RUÓ�PFqiE8PFÓ�d�V CeT
V_Ð:d£ã�����Y:V2H2PFÓhLÎËÌP�dU^:PmRUPmÚ~VXRUP�ÏÛVXYkdUPhYkd�V_Ð:RsÓ�PhqiEXPhÓ�ÕèGidU^+CéÓUGIÍ�Ð�q×CSdsGiV_YaVXÚ$ds^:P£îèP
Ñ
C8ÓU^£ds^!CSd�GIY�ÏmqIÐ:H:PhÓ$V_Y�qiÙÎds^:PÔîlPÔÏ\VXRUP�C8Y:H0dU^:PDRfCeH�G×CedsGiE8P�çWV8RUdsGiVXY£VXÚuds^2PDPhYkEXPhqiVXçWP
�kÕ�PDGio_Y2VXRUP�ds^:P
H:PmPmç4ÓUÐ:RUÚ�C8ÏÛP�Ï\V_YkEXPFÏ\dsGiV_Y0gmV_Y2PkL

	�ç!CeRUd�Ú~R�V_Í dU^:P GIYkd�RsGIY�ÓUG×Ï�GIY_dUPmRUPhÓ�d�VXÚDds^:P îèP4Ñ
C8ÓU^u[$V_Ð:R�VXdU^:PmR�R�PQCeÓUVXY<Ú~VXR�ç!Ð:RUÓsÐ:GIY:o ds^:GIÓ
ç
CeR�dsG×ÏÛÐ�q×CeR�ç�RUV8T!qiPhÍ GIÓÔds^!CSd�Gid�çWVXd�PhYkdsG×C8qIqiÙ GIÓ�C�EXPmRUÙ oXV©V2H�dUPhÓ�dÔÚ~VXR�ds^2P£Ó�dfCST!GIqIGidÂÙ CeY�H CXÏmÏÛÐ:RsCXÏ\Ù
VXÚ�C7^_Ù2H:RUV©H:Ù2Y!C8ÍÎG×Ï Ï\V2H:P_L	ß�^�GIÓ�GIÓ0TWPFÏhCeÐ�Ó�P�Õ$P�^!CFEXP_[(CeÓéÍêPFY_dsGiV_Y:PhH CeTWVQEXP_[�C RfCedU^:PmR�oXVkV2H
RUPFC8Ó�V_Y�dUV0CeYkdsG×ÏÛGiç
Ced�PÔÕè^!Cedlds^:P�V_Ð:dsÏÛVXÍÎP�ÓU^:V_Ð�qIHéT
PkL�ËÌP�H:V£Y2VXd�PÛë2ç
PQÏ\d�Gidld�V�TWPFÏÛVXÍÎP�CÎE©GiV_qiPhYkd
ÓUÐ:çWPmRsY2VSEeCSÖ�qIGiíXPÎPmEXPhYkdhL�æ�Y�Ú~V_qIqiVSÕlGIY:oéC8Y PÛë2ç!qiV_ÓUGiV_Yu[�Gid�GIÓ�Y2VXdÔPQCeÓUÙKdUV4qiV©VXíaCedÔds^:PÎV_Ð:dfÏ\V_ÍêP£CeY�H
ÓsCFÙ�
 dU^!CedlGIÓèÏÛqiPFCeRsqiÙ�Õl^!CedèÓU^:VXÐ�qIHé^!CFE8PÔTWPmPhY�PÛë2çWPFÏ\dUPhH��i[:PmEXPhYéGiÚ�GidlGIÓ�Õl^!Ced�Õ�PÔPÛë2ç
PQÏ\d�PFH�L���Ð:dlGIY
CáY:V_Y2ÖÄPÛë2ç�qiV_ÓUGiEXPÎÓUGidsÐ!CedUGiV_Y GidÔGIÓ�Y:VXdÔH�G��£ÏÛÐ�qidDdUV4Ï\V_ÍÎç
CeR�P_[ Ú~VXRÔGIY�Ó�dfC8Y�ÏÛP_[ ds^:PÎ^:PFCedÔÑ!Ð©ëÌCXÏ\dUÐ!C8qIqiÙ
ÏmCeRURUGiPhH4T©ÙédUÐ:RUT�Ð�qiPhYkdDÏ\V_YkEXPFÏ\dsGiV_YKC8ÏÛR�V_ÓUÓ(C£Ó�ç!^:PmRsG×ÏmC8qcÓU^:PhqIqcÕlGids^KdU^:P�PÛë2çWPFÏ\dfCSdsGiV_YéÚ~RUV_Í C�ÓUGIÍÎç!qiP
Í�G ë:GIY2o8Ö�qiPhY:oXds^áÍêV2H:PhqÄL

æ�Y<dU^�GIÓÎç
CeçWPmR�Õ�PKÏÛVXY�ÓUGIH:PmR�VXY�qiÙ7Y2V_Y2ÖÄRUV8dfCedUGIY:o CeY�H Y:VXY2Ö�Í�Ceo_Y2PhdUG×Ï�ÏÛV8RUPhÓh[�T!Ð:d�Õ�PéTWPhqIGiPmEXP
ds^�Ced$TWVXdU^0dU^:PhÓUP�ç�RUV2ÏÛPhÓUÓ�PhÓõÏ\V_Ð�qIH�TWPDGIÍÎçWV8RUdfCeYkdõCeY�H£Õ�P(^2VXçWPDd�VÎCeH�H:RUPhÓUÓ$dU^:PhÍ	GIYáC�q×CedUPmR�ç
CSçWPmRFL
æ�Y+J_PQÏ\dUGiV_Y ��Õ�P�T�RsGiPmÑ�Ù4VXÐ:dsqIGIY:P�ds^:PÎÏ\V2H:P
�uGIYÌJkPFÏ\dsGiVXY Ý£Õ$PÎH:PhÓsÏ\RsGiTWPéÜ�C_ÞlV_Ð:RÎãmB*GIY:ç!Ð2dÔÍÎV©H:PhqIÓ
C8Y�H Ü~TMÞDV_Ð:R�ÝXB9V_Ð2dUç!Ð:d�ÍêV2H:PhqIÓhL�æ�Y�JkPFÏ\dsGiVXY�� Õ$P£H:PhÓsÏÛRUGiTWP£Ó�V_ÍÎP£GIÓUÓUÐ:PhÓ�C8Y�H+Y©Ð�ÍêPhRUG×ÏmC8qpd�PFÓ�dUÓ
RUPmokCSRsH�GIY:oêds^:P�Ó�dfCST!GIqIGidÂÙ�VXÚ�ds^2P�ÏmC8q×ÏÛÐ�q×CSdsGiV_YuL

� ø Ê ýuþ����������Xü � ��û �~ýMú

B�ØÂPF^kÐ:dÂÙ7GIÓ�CÌÏ\V2H:P4H:PhÓsGioXY:PhH�dUV ÍêV2H:Phq�PhYkdUGiRUP4Ó�dfCSRsÓ�GIY ÝXBêL�B�PmEXPhqiVXçWPhH CSd�ds^:P bcCFÕ�RUPhY!Ï\P
buGiEXPmRsÍÎV8RUP �(CedUGiV_Y!C8qlbcCeTWVXRsCedUVXR�ÙAÜ�bcb �(b�Þ\[pGid�VXçWPmRfCSdUPhÓ�GIY=C�Í�C8ÓUÓUGiEXPhqiÙ ç
CeRsC8qIqiPhqõPFY_E2GiRUV_Y:ÍÎPhYkdF[
C8Y�H+GIY!ÏÛqIÐ�H:PhÓ�ds^:P�T
C8ÓUG×ÏÎç!^kÙ©ÓsG×ÏÛÓ�Y:PFÏÛPhÓUÓsCeRUÙaÚ~VXR�ÍÎV2H:PhqIGIY:o4Õl^:V_qiP£Ó�dfCeRUÓhLén�CeRUqIGiPhR�H:PhÓsÏ\RsGiç�dUGiV_Y�Ó�VXÚ

UCRL-JRNL-213547



� Ý �

ds^2P0B�ØÂPh^©Ð:dÂÙ�Ï\V2H2P0ÏmC8Y�TWP�Ú~VXÐ�Y�H+GIY ��Ceg �C8Y�Pmd�C8qÄL Ü �����XÝkÞDC8Y�H+B�PFCeRUTWV8RsYÌPmd�CeqÄLaÜ���� �
�XÞ\[�T!Ð:d�C
T�RUGiPhÚ�H:PhÓsÏ\RsGiç�dUGiV_YáÕlGIqIq TWPÔç�RUVQE2GIH:PhH�^:PmRUP_L

��V8RèCêÓ�dfCeRh[©ds^:P�B$ØÂPh^©Ð:d¢Ù£ÍÎPhÓU^éGIÓ�Ú~VXRUÍÎPhHáÚ~RUVXÍ���qiVXo_G×ÏmC8qIqiÙ�Ï\V_Y�Y2PQÏ\d�PFH0T!qiV:Ïsí2Ó�VXÚ�^:PÛë�Ce^:PhH:RfC8q
Ï\PhqIqIÓ�VXÚ�EeCeRUG×CeT!qiP�ÓU^!Ceç
PkL ß�^2PhR�P(GIÓ�C�Ï\PhYkdURsC8qWÏÛÐ:T
PDV8Ú������	�
�&Ï\PhqIqIÓF[_ÓUÐ:R�RUV_Ð�Y:H:PhH£TkÙ�ÓUG ë�qiVXoXG×ÏhCeq
ÏÛÐ:TWV_GIH:ÓéÜ�� ��� ��
$Þ\L �(Y:P0VXÚlds^:P0dÂÕ$V�� ��� Ú�CXÏ\PFÓ�VXÚlPFCXÏf^ ÏmÐ2TWV_GIH GIÓêCedUdsCXÏf^:PhH+çWV_GIYkd�T©Ù
çWV_GIY_d�dUVédU^:PÎÚ�CXÏ\PÎVXÚ�ds^:P�Ï\PhYkdURsC8qpÏÛÐ:TWP_LÎß�^2P�V8ds^:PmR������ Ú�CXÏ\PêVXÚ$PFCXÏf^�ÏmÐ2TWV_GIH�GIÓ�Í�Ceç�çWPhH dUV
qIGiP�V_Y4CêÓ�ç!^:PmRUG×ÏhCeq�ÓUÐ:RUÚ�CXÏ\P�Ú~VXRsÍ�GIY2oêds^:PÔV_Ð:d�PmRlTWV_Ð:Y�H!CeR�ÙkLpß�^:P�ÏÛÐ:TWVXGIH�ÓèCeRUP�ds^:PhY�
 ÍÎVXR�ç!^:PhH��:GIYkdUV
Õ�PhH:o8PlÓU^!Ceç
PFÓ ÕèGidU^ÎÓUÐ:RUÚ�C8ÏÛPhÓ V_Y�ds^:PlqiV_Y:o�Ü�bOÞcRfCeH�G×C8q�CQë:GIÓ dURsC8Y�ÓUGidsGiV_Y:GIY:oDÚ~RUVXÍðç!q×C8Y!CeR dUVÔÓ�ç!^:PmRsG×ÏmC8qÄL
ß�^2P�����
 Ú�CXÏ\PhÓlCeR�PÔÓUGIÍ�GIq×CeRsqiÙ�CedUdsCXÏf^:PhH0dUV�C8HeØ�CXÏ\PhYkdlÏÛÐ:T
V_GIH�ÓlGIY�C�çWV_GIYkd#ÖÄT©ÙkÖÄçWV_GIY_dõÚ�C8ÓU^�GiV_YuL 	(Y
PÛë2ç!qiV2H2PFH�EXPmRsÓUGiV_Y�[2ÕèGidU^édU^:P�qiVXo_G×ÏmC8q Ó�dURsÐ�ÏÛdUÐ:RUPÔVXÚ�ds^:P�ÏÛPhYkd�RfC8quÏÛÐ:TWP�CeY�H4ÓUÐ:RUR�V_Ð�Y�H�GIY2o£ÏÛÐ:TWV_GIH�Óh[�GIÓ
ÓU^:VSÕlYéGIY ��Gio
L�ãDÕlGids^���� � �ÎC8Y�H�
��ðã���� �©ds^:PÔqiVSÕ�PmR�ç
CeR�d�VXÚ ��Gio
LõãÔÓU^:VQÕèÓõdÂÕ$VêVXÚ�dU^:PÔT!qiV2Ïfí©Ó
Ï\V_Y�Y:PFÏ\dUPhHádUV8oXPmds^:PmRèC8Y�H�GIY�ç!^kÙ2ÓUG×ÏmC8q�Ó�ç
C8ÏÛP_[2ÕèGidU^���� Ý
�ÎCeY�H�
���� ��L

ß�^:GIÓ�ÍêPFÓU^�Ó�d�RsÐ!Ï\dsÐ2RUP4CeqIqiVSÕèÓ�RUPFC8Ó�V_Y!CST!qiPéCeghGIÍ�Ð:dU^!C8q$RUPhÓ�V_qIÐ:dUGiV_Y ÕlGids^:V_Ð2dÎds^2PKÏ\VXR�P4Ï\V_YkE8PhR#Ö
oXPhY!Ï\P(ç:RUVXT!qiPhÍ&Ü�dUGIYkÙÎgmV_Y:PhÓõC8Y�H£dUGIYkÙ�dsGIÍêPFÓ�d�Phç�Ó�Ced�dU^:P�ÏÛPhYkd�PmR\Þ PhY�H:PhÍ�G×ÏèGIY0Ó�ç!^:PmRsG×ÏmC8qMÏ\V©V8RsH�GIY!CSdUP
Ó�Ù2Ó�dUPhÍ�ÓhL�æ�Y�ds^:P�Ï\VXRUP�GidsÓ�PhqiÚ#[Qds^:P�ÏÛPhqIqIÓOCeR�PõY:PFCeRUqiÙÔRUPFÏ\dfC8Y:oXÐ�q×CeRF[eCeY�HÎCeÓOdU^:P�RfC8H:GIÐ�Ó�oXR�VSÕèÓ�ÓUÐ!ÏmÏÛPhÓUÓUGiEXP
ÓUÐ:RUÚ�C8ÏÛPhÓ�TWPFÏÛVXÍÎP0ÍÎV8RUP£Ó�ç!^:PmRsG×ÏmC8qÄ[�Í�CedsÏ{^:GIY:oKdU^:P£çWVXdUPhYkdUG×C8q�ÓUÐ:RUÚ�CXÏ\PhÓ�CeÓ�Õ$PhqIq$CeÓ�ç�R�VXçWPmRUdUGiPFÓ�qIGiíXP
dUPhÍÎç
PhRsCedsÐ2RUPÎC8Y:Haç�R�PFÓUÓUÐ:R�PkLÔßõ^:PÎÍÎPhÓU^ ÏhCeY PhY!Ï\V_ÍÎç!C8ÓUÓÔC8Y PhYkdUGiRUP�Ó�dfCeR(ÕèGids^ Ú~R�PmP�V_Ð:d�PhR(TWVXÐ�Y�H2Ö
CeRUGiPFÓh[ C8Ó�ÕõC8Ó�H:V_Y2PáT©Ù B�PFCeRUT
VXRsY+PmdÎC8qÄL7Ü � � �
�_Þ{[OVXRêC4çWVXR�dsGiV_Y VXÚ�ds^:PáÓ�dfCeR�ÕlGids^+E8CSRsGiV_Ð�Ó��:ë2PhH
TWV_Ð:Y�H!CeR�Ù�ÏÛVXY�H�GidsGiVXY�Óh[$C8ÓêÕlGIqIqõTWPéH:V_Y:P4^:PmRUP_L �:VXRÎRUPFC8Ó�V_Y�ÓÎH�GIÓsÏÛÐ�ÓUÓ�PFH�q×Ced�PhRh[�GIY7ds^:PhÓ�PKÏmC8q×ÏÛÐ�q×CSÖ
dsGiVXY�Ó�Õ�PÔÕlGIqIquqiV2ÏhCSdUP�ds^2P�V_Ð:d�PhR�TWV_Ð�Y:H!CeRUÙéCSdlds^2P�GIY:Y:PmRèPhH:o8P�V8Ú�dU^:P�RUPhH�o_G×C8Ykd�� Ó�H:PmPmçKÏ\V_YkEXPFÏ\dsGiEXP
PhYkEXPhqiVXçWP_L

ß�^2P GIY�GidsG×C8q(Ý8B Ó�d�RsÐ!Ï\dsÐ2RUPhÓ�CeRUP oXPhY:PmRfCSdUPhH=Ú~RUV_Í ÍêV2H:PhqIÓ0ç:RUV2H�Ð�ÏÛPhH T©Ù C ãhB ^kÙ2H2RUV_Ó�dfCSdsG×Ï
Ó�dUPhqIq×CeRDPmEXV_qIÐ:dUGiV_Y�Ï\V2H:P_LÎß�^:GIÓ�ãmB ÏÛV©H:PÎÕ�C8ÓÔÐ�Ó�PhH+CeÓ�C0ç!q×CedUÚ~V8RsÍ&d�VédUPhÓ�dÔdU^:P�ç!^_Ù2ÓUG×ÏmÓ�Ü~P��kÐ!CedsGiVXY
VXÚèÓ�dfCed�P_[ Y©Ð!ÏÛqiPmV_Ó�Ù2Ykds^2PFÓUGIÓh[�PhdsÏ8LªÞ�GIY!Ï\VXRUçWV8RfCed�PFH GIYkd�V�B�ØÂPh^©Ð:dÂÙ_[pC8Ó�Õ$PhqIq�C8Ó�dUVaç�R�VSE2GIH:P0ÓUd�RsÐ!Ï\dUÐ:RUP
GIY:Ú~VXRUÍ�CedUGiV_Y0Ú~VXR�Ï\V_Y:ÓUd�RsÐ!Ï\dUGIY:o�ÝXBðÍÎV2H:PhqIÓhL�B�ØÂPh^©Ð:d¢Ù0RUPFC8H�Ó�dU^:P£ãhBàÓ�dUPhqIq×CeR�ÍÎV2H:PhqIÓh[�Í�Ceç�ç!GIY:oÎds^:P
H:P��!Y�GIY2o�ç!^_Ù2ÓUG×ÏhCeq ç
CeRsC8ÍÎPmdUPmRsÓõV_Y�dUV£C�Ý8BðÓ�ç!^:PmRUG×ÏhCeq�oXRUGIHéCed�C8Y_Ùáo_GiE8PFY�Ó�dfCSoXPÔVXÚ�PmEXVXqIÐ:dsGiV_Y�Lpß�^:P
RfCeH�G×C8qOÓ�d�RsÐ!Ï\dsÐ2RUPêVXÚ�ds^2PéãhB*ÍÎPhÓs^aGIÓ�Ð:ÓUPhH�C8ÓÔC£o_Ð:GIH:PÎGIYaÓsÏhCeqIGIY:oádU^:P�ÝXB*ÍÎPhÓU^u[ ÓUVáds^!CSd�R�PhoXGiV_Y�Ó
ÕèGidU^ ÓUd�PmPhç oXRfC8H:GiPFY_dsÓh[�qIGiíXP�ds^�GIY T�Ð:RsY�GIY2o4ÓU^:PhqIqIÓF[uCSRUPÎRUPhÓ�V_qiEXPhHuLÎJ©ÏhCeq×CeR �©Ð!C8Y_dsGidsGiPhÓDqIGiíXPêç�R�PFÓUÓUÐ:R�Pk[
dUPhÍÎç
PhRsCedsÐ2RUPõC8Y�H�ÏÛVXÍÎçWV_ÓUGidsGiVXY�CeRUPõC8ÓUÓsGioXY:PhH�dUV(dU^:P�Ï\PhqIq©ÏÛPhYkd�PmRsÓh[8C8Y:H�EXPFÏ\dUVXR �kÐ!C8YkdUGidsGiPhÓõÜ~çWV_ÓUGidsGiVXYu[
C8Y�HKEXPhqiV:ÏÛGidÂÙ�Þ�CSRUPêC8ÓUÓUGio_Y:PhH4dUV0Y:V2H:PhÓhL(ß�^:P�çWV_ÓUGidsGiV_YéVXÚpds^2PÎÏ\PhqIq�Ï\PhYkdUPmR(GIÓèds^:PêH:GiRUPFÏ\dDCFEXPmRfCeo8P�VXÚ
ds^2P���RfC8H�GIÐ:Ó�EeC8qIÐ:PhÓ�V8Ú�dU^:P�Y:V2H:PhÓèÓUÐ:R�RUV_Ð�Y:H�GIY:o�GidhL

ß�^2P�ãhB Ï\V2H:P�ÏmCeRURUGiPhÓ �KPhqiPFÍêPFY_dsÓáÜ¢Z#î�[��fîèP_[! {îèP_[�Z�j{`D[�Z" ��[ CeY�H=Z$# �ÔÞ�H�GiRUPFÏ\dsqiÙ_[�ÕèGidU^ ds^:P
RUPhÍ�CeGIY�H:PmRõC8ÓUÓUÐ�ÍÎPhH�dUV�TWP�j% �4o
L ß�^�GIÓ�Ó�Pmd$VXÚuPhqiPFÍêPFY_dsÓ�Õ�CeÓ�Ó�PhqiPQÏ\d�PFH�d�VÎCeqIqiVSÕ C8ÏhÏÛÐ:RsCedUP�d�RfCXÏsí2GIY2o
VXÚpdU^:P�ç�RUGIY!ÏÛGiç
C8qcPFY2PhR�oXÙkÖÄoXPhY:PmRsCedsGiV_YéRUPFCXÏ\dsGiVXY�Ó�Ú~VXR(^_Ù2H:RUV8oXPhY C8Y:Ha^:PhqIGIÐ�Í T!Ð2RsY�GIY:oáVQEXPmRDC�T�RUV_C8H
RfCeY:oXP�VXÚ�Í�C8ÓUÓUPhÓ�C8Y�H�PmEXVXqIÐ:dsGiV_Y�CeRUÙ(ÓUdsCeoXPhÓhL�ß�^2P&�FÖÄPhqiPhÍÎPhYkdcÓ�Phd�GIY!ÏÛqIÐ�H2PFÓudU^:P�dURUGiç!qiPÛÖ¢C8qiç!^!CõR�PQC8ÏÛdUGiV_Yu[
C8Ó$Õ�PhqIqWC8Ó$ds^2PÔCeqiç!^!C�ÏmCeç�dsÐ2RUPhÓ$V_YáÏmCeRUT
V_YáC8Y�H£Y�GidUR�VXoXPhYu[_dUV�ç�RUVQE2GIH:P(dU^:P(PhY:PmRUoXÙÎç�R�V2H�Ð!Ï\dsGiVXYu[kT!Ð:d
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ds^2P ãhB Ï\V2H:P�H:V©PhÓ�Y:VXd�Ú~VXqIqiVSÕ9Z � � Ó�V4dU^!Ced�dU^:P0ÏmCeç:dsÐ:R�P�V_YÌY:GidURUV8oXPhYÌGIÓ�C8ÓUÓUÐ�ÍÎPhH�dUVéTWP0C��:L ���
ÏmCeç�dUÐ:RUPÔdUVÎdU^:P�^:PFCFE©Ù£PhqiPFÍêPFY_d�R�PFÍ�C8GIY�H:PmR�Ü�j% �4o2Þ\L

ß�^2P�ÝXBàÏ\V2H:PÔGIÓlÏmCeç
CST!qiP�V8Ú�VXçWPmRfCSdsGIY:oêÕlGids^ádU^:PÔÓsC8ÍÎP�PhqiPhÍÎPhYkdõÓ�PhdlC8ÓõdU^:P�ãhBàÏ\V2H:P_[2T�Ð:d�Ú~VXR
ds^:GIÓ(ÏmC8q×ÏÛÐ�q×CedUGiV_Y�dU^:P�ÝXBÒÏ\V2H2P�Ú~V_qIqiVSÕ�PhH4C �2ã\ÖÄPhqiPFÍêPFY_dèÓ�Pmd�Ú~VXR�C�ÍÎVXRUP�CXÏmÏÛÐ:RfCSdUP�H:P��!Y�GidsGiVXYéVXÚOds^:P
^:PhqIGIÐ�Í T!Ð:RUY�GIY:o RUPhÓUÐ�qidsÓhL4ß�^:P0PhqiPhÍÎPhYkdUÓ�Ú~V_qIqiVSÕ�PhH+CeR�P4Z#î�[��fîèP_[� \îlPk[�ZÄj{`D[ Z��\`D[ Z�� ��[pZ$ ��[pZ�� ��[
Z�� �ê[ Z�# ��[ Z�� ��[ Z � ��[pZ�� ��[pZ � ��[ Z�� �Ò[�j�� �èP_[ j¢j �èP_[ j  �Ko![ j � J©GÄ[ �Âj{JÌC8Y:H�� # ��GÄLéæ�Y dU^:P �FÖÄPhqiPhÍÎPhYkd
ÍÎV2H2Pk[uds^2P�RsCedUPÎP��©Ð!CedUGiV_Y�Ó�CSRUP�GIH:PhYkdUG×ÏmC8qpGIY ds^2P ãhB CeY�H+ÝXBâÏ\V2H2PFÓhLêË ^:PhYÌds^2P �:ã{ÖÄPFqiPhÍÎPhYkd�Ó�Pmd
GIÓ�Ð�Ó�PFH�[�dU^:P ÝXB%Ï\V2H:PK^!C8Ó�dU^:V_Ó�P4RfCSdUPhÓ£CeÓ�Õ$PFqIqlC8Ó£C8H�H:GidsGiV_Y!CeqõRfCed�PFÓ�C8Y�H=Ï\V_Ð:ç�qIGIY:o_ÓhL ßõ^:P �:ã\Ö
PhqiPhÍÎPhYkdlÓ�PmdèGIÓlÏ\V_Y�Y:PFÏ\dUPhHáÕèGidU^4C8Y�PÛë2d�PFY:ÓsGiE8PÔÓUPmd�VXÚOYkÐ!ÏÛqiPQCSR�RUPFCXÏ\dsGiV_Y0RfCed�PhÓlGIY!ÏÛqIÐ�H�GIY2o�^kÙ2H2RUVXoXPhYu[
^:PhqIGIÐ�Í4[pÏmCeR�TWV_Y7C8Y�H VFë2Ù©oXPhY T!Ð:RUY�GIY:oaRUPFCXÏ\dsGiV_Y:ÓF[ C8Ó�Õ$PFqIq�CeÓÎC ÓsÍ�C8qIq	�DJ2n Ü�Y©Ð!ÏÛqiPFCeR�ÓUdsCedsGIÓ�dUG×ÏhCeq
P��©Ð�GIqIGiT�RUGIÐ�Í0Þ�Ceç:ç�RUVQë2GIÍ�CedsGiVXY Ü�ß�GIÍ�ÍêPFÓ$PmdlC8qÄL ��� ���kÞ\L ßcPhÓ�dsÓõÐ�ÓUGIY:oêdU^:P�d¢Õ�VêY:PmdÂÕ$VXRUí2Ó$Ú~VXR�C�RfC8Y:o8P
VXÚ �:ë2PhHÎÏÛVXY�H�GidsGiVXY�ÓORUPmç�R�PhÓUPhYkdsCedsGiE8PõV8ÚMÓ�dsCedsG×Ï$^kÙ2H2RUVXoXPhYÎC8Y�HÎ^2PFqIGIÐ:ÍðT!Ð2RsY�GIY:oÔ^!CFEXPõÓs^2VSÕèY�ds^!CedOds^:P
Y:PmdÂÕ$VXRUí©Ó(CeRUP�Õ�PhqIqcÍ�CedfÏf^:PhHKGIY4ds^:PhGiR�PhY:PmRUo8Ùéç:RUV2H�Ð�ÏÛdUGiV_Y4RfCed�PhÓFL(`$VXÐ�qiV_Í�TKÓfÏ\R�PhPhY�GIY2o Ü
	�RfCeTWVXÓUí8P
xÛ��t8���$ã�
 �eÝkÞ(C8Y�H+Y2PFÐ2dURsGIY2V ÏÛVkV_qIGIY:o Ü�æÄdUV_^ xÛ�Dt8���$ã�
 ��
�[�ã�
�

�:[�ÕèGids^�PmR�RfCedsCkÞDCeR�P£GIÍêç!qiPhÍÎPhYkdUPhH GIY
TWVXdU^KÏ\V2H2PFÓhL

æ�Y ãmBê[�ÏÛVXYkEXPFÏ\dsGiV_Y GIÓ4C8qiÕõCFÙ2ÓáÍÎV2H:PhqiPhH TkÙ C8YìCeç�ç�R�VQë:GIÍ�CSdUP ç:RUV:Ï\PhÓUÓFLâæ�Y V_Ð:RÌãhB Ï\V2H2Pk[
Ï\V_YkEXPFÏ\dsGiE8PlPhY:PmRUoXÙ�dURsC8Y�Ó�çWVXR�d$GIÓ�dURUPFCed�PhH�ÕlGids^£C�Ó�dfC8Y:H!CeRsH�ÍÎG ë:GIY:o8Ö�qiPhY:oXdU^�Ceç�ç:RUVkCXÏf^u[kC8Y:H�PFqiPhÍÎPhYkd
Í�G ë:GIY2o7GIÓ�ÍÎV2H2PFqiPhH C8ÓéC H�GiïMÐ�ÓUGiV_Y ç:RUV:Ï\PhÓUÓ�Ð�ÓUGIY:o<C Ó�PFÏ\V_Y�H2ÖÄV8RsH:PmR�H�GiïWPmRUPhYkdsG×Ceq�P��©Ð!CedUGiV_Y ÕlGids^
C8H:E8PQÏ\dUGiV_Y CeY�H Y©Ð!ÏÛqiPFCeR�ÖÄT!Ð2RsY�GIY:o d�PmRsÍ�Ó0Ú~VXR£PQC8Ï{^=PhqiPFÍêPFY_dFLðbuGIÍ�GidUÓ0VXÚ�Ï\V_YkE8PQÏ\dUGiEXPKRUPmo_GiV_Y�ÓáCeR�P
H:PmdUPmRUÍ�GIY:PhHáÕèGids^éC£J©Ï{^_Õ�CeR�gFÓsÏf^�GIqIHáÓ�dfCST!GIqIGidÂÙ£Ï\RsGidUPmRUGiV_YuL

ß�^2P£Ý8B Ï\V2H:P�^!CeÓ�Y2V4ÓUÐ!Ïf^+Ceç:ç�RUVQë2GIÍ�CedsGiVXY�ÓhL��aCSdUPmRsG×C8qOÍÎVQEXPhÓDÕè^:PhY dU^:PmRUP�GIÓ�CáÚ~V8RfÏ\P_L�Ë+P
^!CFE8P�Ó�dURsGiE8PFYáÚ~VXRèÓsÐ��£ÏÛGiPFY_dèÓ�ç
CedUG×C8q�R�PhÓUVXqIÐ:dsGiV_Yád�V�PFY:ÓsÐ2RUP�dU^!CedèdU^:P�q×CSRUoXPmRèÏ\V_YkEXPFÏ\dsGiE8P�PFH:H�GiPhÓlds^!CSd
CeRUGIÓUPKÓ�çWVXYkdfC8Y2PhVXÐ�ÓUqiÙ<CeR�PKRUPFC8Ó�V_Y�CeT!qiÙ RUPhÓ�V_qiEXPhHuL æÄd£GIÓ�ds^2PFÓ�PKq×CeRUoXPmR�PhH�H:GiPFÓ�ds^!CSd�dUPhY�H d�V7ÏmCeR�RUÙ
ÍÎV_Ó�d(VXÚpds^:PÎ^:PFCedhLÔßõ^:P�Ï\V2H:P�ç�RUVSE©GIH:PhÓ(V8ç�dsGiV_Y:ÓDÚ~VXR 
 ÓUÐ:T:ÖÄoXRUGIHaÍÎV2H:PhqIGIY:o �i[MGÄL P_LDPFÓ�dUGIÍ�CedUPhÓèVXÚ�^:VSÕ
Í�Ð!Ïf^0^2PQCSd�ÍÎGio_^kd$TWPÔÏmCeR�RsGiPhH�T©Ù�Ð�Y:RUPhÓ�V_qiEXPhH0ÓUÍ�CeqIq Ö�ÓfÏmC8qiPlPFH:H�GiPhÓF[kT!Ð:d�Õ�PDH�GIH0Y:VXdõÐ�Ó�PDdU^:PhÍ4L��DÐ2R
ÍÎPhÓU^ C8qIqiVSÕ�PhH<ã�� � ���4Ï\PFqIqIÓ£Ü�GIYÌPFCXÏf^+H:GIÍÎPhY�ÓUGiV_YWÞ(ÕlGids^�GIY�ds^:P£Í�CeØÂV8R�PhH�H�GiPhÓh[OCeY�HÌÕ�P£Ú~PmPhqpds^!CSd
ds^:GIÓ0GIÓ�ÓUÐ �£ÏÛGiPhYkd�Ú~V8R�ds^:PhGiR�RUPhÓ�V_qIÐ:dUGiV_YuL îèVSÕ$PmEXPmRF[õC8Ó�ÕlGIqIqlTWP H�GIÓsÏÛÐ�ÓUÓUPhH T
PFqiVQÕ�[$Õè^:PhY=ÍÎVXdsGiVXY
ÏmC8Ð�Ó�PhÓ�ds^:P0bcCeo8RfC8Y:oXG×C8YÌÍêPFÓU^ÌdUV4TWP0ÓUÐ ��ÏmGiPhYkdUqiÙ H:GIÓUd�VXRUd�PhHu[�C8Y npÐ�qiPmRsG×C8Y�R�PmÖ�Í�Ceç Ó�dUPmç ÏhCeY+Í�G ë
ds^2P�Ï\V_ÍêçWV_ÓUGidsGiV_Y0V8Ú C8HeØ�CXÏ\PhYkdlÏÛPhqIqIÓõÕl^�GIqiPÔÓUÍÎV©VXdU^�GIY:oÎds^:P�ÍÎPhÓU^�Ó�dURsÐ�ÏÛdUÐ:RUP_L

ß�^2P�ãhB Ï\V2H:PlÐ�Ó�PFÓ ds^:Pèn oXo_qiPmdUV_YéÜ#ã�
 �2ãFÞ�CSç�ç�RUV_CXÏf^êÚ~VXRpGIÍÎç!qIG×ÏÛGidF[8C8H�Ceç�dsGiE8P�ÍÎPhÓU^�CeHeØ#Ð�Ó�dsÍÎPhYkdh[
çWPmRsÍÎGidUdsGIY2o£ds^2PÎÏ\V2H2P�dUVáÏ\V_YkdUGIY©Ð:P�ÓsÍêV©VXds^:qiÙ4C8Y�H4P���ÏmGiPhYkdUqiÙáds^:R�V_Ð:o_^4RsC8H�G×ÏmC8q�Ó�dURUÐ!Ï\dsÐ:RsC8q�C8HSØ#Ð�Ó�d�Ö
ÍÎPhYkdUÓFL�ß�^2PKH�GiïWPmRUPhY!ÏÛGIY:o�GIÓ�H:VXY:P4GIY<ÓUÐ!Ïf^ CaÕ�ChÙ7C8ÓÎd�VÌçWPmRUÍ�Gid�C�Ó�V_qIÐ:dUGiV_Y T©Ù ds^2PédUPFÏf^�Y�G �©Ð2P
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æ�Y�dU^:P�^:PhqIGIÐ�Í ÏÛV8RUP_[_Y:PhÐ:d�RsGIY:V�Ï\V©V_qIGIY:oÔR�PFH:Ð!Ï\PFÓ�ds^2P(Ï\PFY_dURfCeq�dUPhÍÎçWPmRfCSdsÐ:R�Pk[XÓU^�GiÚ~dsGIY:oÔds^:P�GIY:GidsG×C8q
^:PhqIGIÐ�ÍÒT�Ð:RsY�GIY2o�RUPmo_GiV_YÎV8ïWÖ¢Ï\PhYkdUPmRhLOn�Y:PmR�oXÙêç:RUV2H�Ð�ÏÛdUGiV_YÎÚ~RUV_Í ^2PFqIGIÐ:ÍÒT!Ð:RUY�GIY:o�Ó�dfCeR�dsÓ�GIY�CÔY!CeRUR�VSÕ
RUPmo_GiVXY4Ced�CeTWV_Ð2d ���Iã ��ä å�[�VXR ��� � � ���Då�[�Ú~R�V_Íâds^2P�Ï\PFY_dUPmRFL�	(Ólds^:PÔPFY2PhR�oXÙ0ç�RUV2H:Ð!Ï\dsGiV_Y�RfCed�PÔÚ~RUV_Í
^:PhqIGIÐ�Í9T!Ð:RsY:GIY:o�TWPFÏ\V_ÍÎPhÓlÓUGio_Y:G �
ÏmC8YkdF[2C�Ï\V_YkEXPFÏ\dsGiE8P�ÓU^:PhqIq�GIÓlH:PmEXPhqiVXç
PFHád�V�d�RfC8Y:ÓUç
VXRUd�dU^:PÔPFY2PhR�oXÙ_L
ß�^2P�ãmB ^kÙ2H:R�V_Ó�dfCedUG×Ï�Ï\V2H:PèÐ�Ó�PhÓ$C�Í�G ë:GIY:o8Ö�qiPhY:o8ds^ÎCeç�ç:RUVkCXÏf^�ds^!Ced�^!C8Ó�Y:V�dUGIÍÎPlH:PmçWPhY�H:PhY!Ï\PèÚ~V8Rpds^:P
Ó�dfCeR�d�Ö�Ð:ç�VXÚõÏ\V_YkE8PQÏ\dUGiEXPÎ^:PFCedÔd�RfC8Y:ÓUç
VXRUd£Ü�Ceqids^:V_Ð2o_^ TWPFÏmC8Ð�Ó�P�Í�G ë:GIY:o�VXÚõÏ\V_ÍÎçWV_ÓUGidUGiV_Y GIÓÔÍÎV2H2PFqiPhH
T©Ù�CÎH�GiïMÐ�ÓUGiV_Yáç�RUV2ÏÛPhÓUÓ�ds^:PÔRUPhÓ�çWV_Y�Ó�PÔVXÚ Ï\V_ÍÎçWVXÓsGidUGiV_Y�GIÓ�yM�8��GIY�Ó�dfC8Y_dfC8Y:PmV_Ð:Ó\Þ{L 	�ÓèGIÓ�dU^:P�Ï\V_Í�ÍÎVXY
ç�RsCXÏ\dsG×Ï\P_[QdU^:PDãhB Ï\V2H:P�Ð�Ó�PhÓOC�Ó�dfCST!GIqIGidÂÙÔÏ\RUGidUPmRsGiV_YÔdUV(H2Phd�PmRsÍ�GIY:P�Õè^2PhR�PõÏ\V_YkEXPFÏ\dsGiV_YÔGIÓ�Y:PFÏÛPhÓUÓsCeRUÙ_L 	(Ó
Õ�P�ÕèGIqIq ÓU^:VSÕìGIYáV_Ð:RèÝXBàÍÎV©H:PhqIGIY:o
[©ds^:PÔdUGIÍÎPhÓfÏmC8qiP(Ú~VXRlH:PmEXPhqiVXç!GIY:o�Ï\V_Y_EXPFÏÛdUGiV_Yu[2C8Y�HéGidUÓ�P �£ÏÛGiPhY!Ï\Ù
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� � �

��Gio
L��:L � ßõ^:P�ãhB PmEXVXqIÐ:dsGiV_YêVXÚMV_Ð:R(ãcä åáÍÎV2H:Phq
GIYÎds^2P�dU^:PmVXRUPmdsG×ÏmC8q�î �èBêL_NpRUPÛÖÄÑ
C8ÓU^ÎPmEXV_qIÐ:dUGiV_YÎGIÓ
GIYÎT!qIÐ:P_[kC8Y:H�çWV_Ó�d�ÖÄÑ
CeÓs^ÎPmEXV_qIÐ:dUGiV_YÎGIÓ�GIY�R�PFH�L BDÐ2RsGIY:o�dU^:P�q×Ced�PmR�ÓUdsCeoXPlVXÚMPmEXV_qIÐ2dsGiV_YêdUVÔds^:P�^2VXRsGigmV_Y2Ö
dfCeqpT�RsC8Y!Ïf^�ds^:PmR�P�Õ�PmRUPÎdÂÕ�VéÍ�CeØÂV8RÔV_ÓsÏÛGIqIq×CedsGiVXY�Ó�Ü 
 Í�GIY�G ÖÄÑ
CeÓs^2PFÓ�� Þ\[�Õè^:G×Ï{^+CSç�çWPFCeR�C8Ó�CéÓ�V_ÍÎPmÕl^!Ced
T�R�VkC8H:PhY:PhH�ç
CSRUdlV8Ú�dU^:PÔRUPhH�dURsCXÏsí L
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� 
 �

Ced0R�PhÍÎVSE2GIY:o+PFY2PhR�oXÙ�Ú~RUV_Í ds^:P EXPmRUÙ<dU^�GIY=T!Ð:RUY�GIY:o RUPmo_GiV_Yu[õGIÓ�Ï\RUGidsG×ÏmC8qld�V ds^:PaÓ�dfCeT!GIqIGid¢Ù�VXÚ�ds^:P
ÓUGIÍ�Ð�q×CedUGiV_Y�Óh[:CeÓ�Õ�PhqIquCeÓ�dUVÎds^:PÔdsGIÍêPFÓsÏmC8qiPDÚ~V8R�ds^:PÔÑ
C8ÓU^uL

ß�CeT�qiP�ãXLpßõ^:P�dsGIÍêPÔH�GiïMPmR�PFY�ÏÛP����������
	��ÎÜ�H!CFÙ©Ó\Þ
qiV8oMÜ�
�
����!
�åuÞ ç�R�PmÖÄç
PQCSí çéV_Ó�d�ÖÄçWPFCeí


 Ö¢Ý�L � � �
L Ý �
� Öfã �
L �8Ý � ��L � �
� Ö � �2Liã�� ���
�:L � �
� Ö¢Ý ���2L 

� ãXL � �èã�� �
� Ö �:L � �èã�� � ãXL � �èã��  
� ÖfãXL ���èã��  
�L � �èã��  
Ý Ö �2L � �èã��  �:L � �èã�� �
� Ö �
L 
 �èã�� � ãXL Ý �èã�� #

Ë ^�GIqiP�ds^:PèGio_Y�GidUGiV_Y�VXÚM^:PhqIGIÐ�ÍÒGIÓpÚ�C8Ó�dpT©Ù�ds^:PèÓ�dfC8Y:H!CeRsH:Ó�V8Ú Ó�dUPhqIq×CeROPhE8V_qIÐ:dsGiVXYu[XGid�GIÓpÓUqiVSÕ=Ï\V_Íêç
CeRUPhH
dUVÎ^kÙ2H:R�V2H:Ù2Y�C8Í�G×ÏmC8qWdsGIÍêPÔÓsÏmC8qiPhÓÔÜ�dU^:PÔÓ�V_Ð�Y�Hád�RfCFEXPhqWdUGIÍÎP�C8ÏÛR�V_ÓUÓ�ds^2P�Ï\VXRUP_[2C�Ú~PmÕAÓ�PFÏÛVXY�H�Ó{Þ\L �:RUV_Í
ds^2PèdUGIÍÎP�ds^�Cedpds^:PlPhY:PmRUo8Ù�ç�R�V2H�Ð!Ï\dsGiVXYÎRfCed�PlÚ~R�V_ÍÒ^:PhqIGIÐ�ÍðT!Ð:RUY�GIY:o�R�PQC8Ï{^2PFÓlã � � 
�å�[_GidpdsCeíXPhÓ�CeTWV_Ð2d
ã�� ����Ù8PQCSRsÓ$d�VêR�PFCXÏf^aã � � � 
påO[:CeY�H�CeY:VXds^2PhRDã � ��ÙXPFCeRUÓ�d�V�RUPFCXÏf^aã �  
�å L ß�^:P(PFY2PhR�oXÙ�ç�R�V2H�Ð!Ï\dUGiV_Y
RfCSdUP�çWPFCeí2Ó(CeTWVSE8P�Ý �èã�� � 
�åO[
Ú~VXRDC�çWPmRUGiV2H�Ø#Ð�Ó�d�VSEXPmRDÝ���^:V_Ð2RsÓh[MC8Y�H4ds^2P�ÍÎV2H2PFq�Ó�çWPhY�H�ÓDCeTWVXÐ:d �
H!CFÙ©Óõç�R�V2H�Ð!ÏÛGIY:oêPhY:PmR�oXÙ0CSTWVSEXPÎã � � 
�å7Ü�ß�CeT!qiPÎãFÞ\L BDÐ:RUGIY:oêds^2PÔ^:PhGio_^_dõV8Úcds^2P�PFY2PhR�oXÙ�ç�RUV2H:Ð!Ï\dsGiV_Yu[
Y:PFCeRUqiÙKCeqIq�VXÚpdU^�GIÓ�PhY:PmRUoXÙ4GIÓ(Ð�Ó�PhHKdUV0PÛë2ç
CeY�H dU^:P�V_Ð2dUPmR(çWV8RUdsGiVXYKVXÚpds^2PÎÏ\VXRUPáÜ���Gio
L(ÝkÞ\[MÏf^!C8Y:o_GIY2o
GidsÓpdU^:PmRsÍ�C8q�Ó�dURUÐ!Ï\dsÐ:R�PkL 	(Ó�dU^:PDÏ\VXR�PlPmë©ç
C8Y�H�Óh[Xds^2PèPhY:PmRUoXÙ�ç�RUV©H�Ð!Ï\PhH�T©ÙÎ^_Ù2H:RUV8oXPhYÎT!Ð:RUY�GIY:o�Ced�ds^:P
PhH:oXPêVXÚ�dU^:P�Ï\VXRUP�Ú�C8qIqIÓhL �$Ù4ds^:PêdUGIÍÎPêV8Ú�ç
PQCSíKPhY:PmRUoXÙ4ç�RUV©H�Ð!Ï\dsGiV_Y�[�^kÙ©H:RUVXo8PFY T�Ð:RsY�GIY2oéç:RUV2H�Ð�ÏÛPhÓ
V_Y�qiÙ7CeTWVXÐ:d � � � 
�å�L=æÄd�GIÓÎV_Y�qiÙ ��� �XÝ 
�å C ÙXPFCeR�CeÚ~d�PhRÎdU^:P4ç
PQCSí VXÚ(ds^:P4^:PhqIGIÐ�Í Ñ
C8ÓU^uL
	èTWV_Ð:d
� � ���4Ù8PQCSRsÓ�CeÚ~dUPmR�ds^:P0ç
PQCSíÌVXÚ�ds^:P0^:PhqIGIÐ�Í@Ï\VXRUP£Ñ
CeÓs^�[OdU^:Pá^kÙ2H2RUVXoXPhY+T!Ð:RUY�GIY:oaÓs^2PFqIq$^�C8Ó�TWPmo_Ð�Y
dUV�RUPÛÖÄPhÓ�dfCeT�qIGIÓs^�GidsÓ�PhqiÚ Ced�CÎqiVSÕ�PmRlqiPmEXPhqÄ[�C8Y�Héds^2P�PhY:PmRUo8Ùáç�R�V2H�Ð!Ï\dUGiV_YéRsCedUPÔT©ÙáT
VXds^4^kÙ2H:R�VXoXPhYKCeY�H
^:PhqIGIÐ�Í9T!Ð:RsY:GIY:o0CSRUP�Y2PQCSR ��� 
�åOL

�$PFÏmC8Ð�Ó�P�ds^:P�PhY:PmRUo8ÙDç:RUV2H�Ð�ÏÛPhH�T©Ù(ds^:P�^kÙ2H2RUVXoXPhYÔT�Ð:RsY�GIY2o�ÓU^:PhqIq_H:R�VXç!Óh[QGidcGIÓ�Ð:Y!CeT!qiPpdUV�ÓUÐ:ç�ç
VXRUd
ds^2P�EXPmRUÙ�q×CeRUo8P�RfC8H:GIÐ�ÓhL 	�Ó�dU^:P�PhY:PmRUoXÙ�ÓUd�VXRUPhH4GIYKdU^:P�PhYkE8PFqiV8çWP�qiPFCeí©ÓèV_Ð2dF[!dU^:P�RsC8H�GIÐ�Ó�H:PFÏ\RUPFC8Ó�PhÓhL
æ�Y�dU^:P�ã��:[ � � ��ÙXPFCeRUÓõÚ~VXqIqiVSÕèGIY:o�ds^:P�çWPFCeí£VXÚcds^:PÔ^:PhqIGIÐ�Í9Ñ
C8ÓU^u[2ds^:P�RsC8H�GIÐ�Ó�H:RUV8ç!ÓõdUV�CeTWVXÐ:d �����(åO[
Y:PFCeR�dUVÎds^:PÔEeC8qIÐ:P�ds^!CSdlÕèGIqIqMTWP�ÓsÐ2ç�çWVXR�dUPhHéTkÙ�Ï\VXRUPÔ^:PhqIGIÐ�Í T!Ð2RsY�GIY:o!L

ß�^2PêGIY:GidsG×C8quT!Ð:RUÓ�dDV8Ú�^:PhqIGIÐ�Í T!Ð2RsY�GIY:o£PFY2PhR�oXÙéGIÓDCeT!Ó�VXRUT
PFHKGIYaC£ÏÛVXYkEXPFÏ\dsGiEXP�ÓU^:PhqIqÄ[MC8Y:H VSE8PhR#Ö
PÛë2ç
C8Y:H�Ó�ds^:PaÏ\VXRUP_L ß�^�GIÓ �©Ð:PhY!Ïf^:PhÓ�ds^:P ^:PhqIGIÐ�Í T!Ð:RUY�GIY:o Ü �OGio!L �2Þ\[õC8Y�H dU^:PaÏ\V_YkEXPFÏ\dsGiEXP4ÓU^:PhqIq
Ó�dfCeT�GIqIGighPhÓhL 	�d�dU^�GIÓáçWV_GIYkdh[�dU^:P+Ï\VXR�P�Ó�dURUÐ!Ï\dsÐ:R�PÌGIY!ÏÛqIÐ�H:PhÓéC�Ï\PhYkdURsC8qDR�Pmo_GiV_Y VXÚ�CeTWVXÐ:d ���Iã���ä+å
Ü ��� � � ���(å�Þ�Õl^:PmRUPÔY:V£^2PFqIGIÐ:ÍâT�Ð:RsY�GIY2o�^!C8Ó�V:ÏmÏÛÐ:RUR�PhH+Ü�ÙXPmd{Þ\[:ÓsÐ2RURUVXÐ�Y�H:PhH�T©Ù�CêdU^:VXRUVXÐ:o_^�qiÙ0Í�G ë2PhH
ÓU^:PhqIq RUPmo_GiVXYuL

npEXPhYkdUÐ!C8qIqiÙ0ds^:P�ÍêV2H:PhquRfC8H�G×CSdUPhÓlds^2P�Pmë:ÏÛPhÓUÓèds^2PhRUÍ�C8q�PFY2PhR�oXÙáds^�Ced(Gidè^!C8ÓDCST!Ó�VXRUTWPhHu[
C8Y�H Ced�Ö
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� ã�� �

��Gio
L Ý:L � æ�Y ds^2P�ãhB ÍêV2H:PhqÄ[OdU^:P0dsGIÍÎPá^:GIÓUd�VXRUÙ VXÚldU^:PáPhY:PmR�oXÙÌç:RUV2H�Ð�ÏÛdUGiV_Y RfCSdUP�Ü�GIY�
påcÞ�Ú~RUV_Í
^:PhqIGIÐ�Í T!Ð:RUY�GIY:oaGIÓ�Ós^2VSÕèY GIYÌRUPhHuL ßõ^:PáCeT!Ó�V_qIÐ:d�P£EeC8qIÐ:P£VXÚ�dU^:P£RfCed�P0V8ÚèÏ{^�C8Y:oXP£GIY+ds^:P£ds^:PmRsÍ�C8q
PhY:PmRUoXÙ£VXÚ�ds^2P�ÍêV2H:PhquGIÓlÓU^:VSÕlY�GIY�T!qIÐ:P_L
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� ãXã �

��Gio
L �
L � æ�Yáds^:P�ãhB�ÍÎV2H:PhqÄ[2Ú~V_qIqiVQÕèGIY:o�dU^:P�GIY:GidsG×C8qM^:PhqIGIÐ�Í9Ñ
C8ÓU^�dU^:PmRUP�CeR�PÔdÂÕ$VÎÓUÐ:T!Ó�P��©Ð:PhYkdèÍÎGIY�G Ö
Ñ
C8ÓU^:PhÓèC8Ó�ds^2P�Ï\VXR�P�RUPhq×CSë2PhÓõd�V£C�Ú�Ð�qIqiÙáÏÛVXYkEXPFÏ\dsGiEXP�Ó�d�RsÐ!Ï\dsÐ2RUP_L
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� ã�� �

dUPhÍÎç:dsÓèdUV£R�PmÖÄPhÓ�dfCST!qIGIÓU^4^:PhqIGIÐ�Í T!Ð:RUY�GIY:o
L ��VXqIqiVSÕèGIY:oÎds^�GIÓ�GIY�GidUG×C8quÑ!C8ÓU^u[
dU^:P�Í�C8ÓUÓèÚ~RfCXÏ\dsGiVXYéVXÚ�ZÄjf`
CFEXPmRsCeoXPhHÌVSEXPmR�ds^:P£PFY_dsGiRUP0Ï\VXRUP0GIÓ ��L �
���2L��(Y CKdUGIÍÎPhÓsÏhCeqiP�VXÚèCeTWV_Ð2d � �=ã�� ��ÙXPFCeRsÓh[�dU^:PáÍÎV2H2PFq
PÛë2çWPmRsGiPhY!Ï\PhÓêd¢Õ�V�ÍÎVXR�PéÍ�GIY�G Ö�^:PhqIGIÐ�ÍêÖÄÑ!C8ÓU^:PhÓFL ß�^2PFÓ�P4ÍÎGIY�G ÖÄÑ
C8ÓU^:PhÓ�CSç�çWPFCeR�GIY ds^:PKî � H:G×CeoXRfCeÍ
Ü���Gio
L �XÞ�CeÓ�CáÏ\V_Ð:ç!qiP�VXÚ�Y!CeRUR�VSÕðqiV©VXç!Ó(qiV©V8ç!ÓDY:PFCeR(ds^2PÎÐ�qidUGIÍ�Ced�PêÏ\VXRUP�^:PhqIGIÐ�Í T!Ð:RUY�GIY:o�qIÐ�ÍÎGIY:V_Ó#Ö
GidÂÙ_L �:V_qIqiVSÕèGIY2o0ds^:PÎÓ�PFÏ\V_Y�H Í�GIY�G ÖÄÑ!C8ÓU^u[Mds^2PÎÑ!Ð!Ï\dUÐ!CedsGiVXY�ÓÔCeRUPÎÓUÍ�CeqIq�PhY:V_Ð:oX^ads^�Ced�ds^:P�CeÓsÓ�V:ÏÛG×Ced�PhH
Ï\V_YkEXPFÏ\dsGiE8P�R�PhoXGiV_Y�GIÓèY2PhE8PhR�PÛë2dsGIY:oXÐ�GIÓU^:PhHuL ��qidsGIÍ�CedUPhqiÙ_[:CeT
V_Ð:d � � ã�� #�ÙXPFCeRsÓèCeÚ~d�PhR�dU^:P�çWPFCeíM[:ds^:P
Ï\PhYkdUPmR�TWPFÏ\V_ÍÎPhÓèÏ\V_Íêç!qiPmdUPhqiÙ£Í�G ë2PhHu[�CeY�H�ds^2P�ChEXPmRfCeoXP�Í�C8ÓUÓõÚ~RfCXÏ\dsGiVXYáVXÚ�ZÄj{` GIÓ ��L �8Ý
�:L

��ø � ø È�� ü � ��� � � �©ú ����ýWú �

ß�^2P�PFY_dsGiRUP�^:PhqIGIÐ�ÍâÑ
C8ÓU^KH�Ð:RsCedsGiV_Y4GIÓèÍ�Ð!Ïf^éd�V©V0qiV_Y2o�dUV�TWP�Ú~V_qIqiVSÕ�PhHáT©ÙéCá`$VXÐ:RfC8Y_d�Ö�qIGIÍ�Gid�PFH
^kÙ2H2RUV2H:Ù©Y!C8Í�G×ÏÛÓ�Ï\V2H:P_[XT!Ð:d�ÓUÐ!Ïf^£C�Ï\V2H:PèGIÓpPFÓUÓ�PhYkdsG×Ceq�d�V�Ó�dsÐ�H:Ù�ds^2PèdsGIÍÎPhÓsÏmC8qiP�V_YÎÕè^�G×Ïf^�Ï\V_Y_EXPFÏÛdUGiV_Y
H:PmEXPhqiVXç!Ó�dUV�Ó�dfCeT!GIqIGigmPlds^2P(Y©Ð!ÏÛqiPFCeR�T!Ð:RUY�GIY:o
L ß�^:GIÓ$H:PmEXPhqiVXç!ÍÎPhYkd�GIÓ�ds^2P�Ú�Ð�Y�H!C8ÍêPFY_dfC8q
H:PmdUPmRUÍ�GIY!C8Ykd
Ú~VXRpds^:PèH�Ð:RsCedsGiVXYÎVXÚMds^2PèÑ!C8ÓU^u[kC8Y�HÎds^:Pèd¢Ù©çWPèV8Ú Ó�dfCSR�ds^�Ced�PhÍÎPmRUo8PFÓ Ú~RUV_ÍÒGidhL Ý8B ÍÎV©H:PhqIGIY:oÔçWPmRsÍ�GidUÓ
C�H:GiRUPFÏ\d(ÓUGIÍ�Ð�q×CSdsGiV_Y�V8Ú ds^:P�Ï\V_Y_EXPFÏÛdUGiV_Y�ç�RUV:Ï\PhÓUÓh[MC8ÓèÕ$PhqIq�C8Ó�Y©Ð:ÍÎPmRsG×ÏmC8qud�PhÓUdUGIY:o£V8Ú dU^:P�Ó�PhY�ÓUGidsGiE©GidÂÙ
dUVÎçWPmR�dsÐ:R�T
CedsGiVXY�Ó�VXRlqIGIÍ�GidfCSdsGiV_Y�Ó�Ü�ÓUÐ!Ïf^4C8ÓõRUPhÓ�V_qIÐ:dsGiVXYWÞ\L

��V8R�ds^�GIÓ�Ó�dsÐ�H2Ùk[�ãhB ÍêV2H:PhqIÓ�Õ�PmR�P�Ó�dUV8RUPhH7CSdêGIYkdUPmR�E8CeqIÓêCeqiV_Y:o ds^:P0PmEXV_qIÐ:dUGiV_Y!CeR�Ù�d�RfCXÏsí [pCeY�H
ds^2RUPmP�V8Úcds^2PFÍ	Õ�PmR�P�Ó�PFqiPFÏ\dUPhH£d�VÎÓ�dsÐ�H:Ù£GIY0Ú~VXÐ:R�ÝXB�ÓUGIÍ�Ð�q×CSdsGiV_Y�ÓDÜ�ß�CeT!qiP �_Þ{L 	(ÓõY:VXdUPhHáGIY£ds^:PÔÏ\V2H:P
H:PhÓsÏ\RsGiç�dUGiV_Yu[8B$ØÂPh^©Ð2dÂÙ�GIÓpÏhCSç
CeT!qiP�VXÚWÍÎV2H2PFqIGIY2o�PhYkdUGiRUPõÓ�dfCeRUÓF[eT!Ð:d Ú~VXROds^:GIÓ ç�R�VXT!qiPhÍ4[8Gid GIÓOds^:Pl^2PFqIGIÐ:Í
Ï\VXRUP£C8Y�H+^kÙ©H:RUVXo8PFYÌÓU^:PhqIqpRUPmo_GiVXY�ds^!Ced�CeR�P�VXÚõGIYkdUPmRUPhÓ�dFL0æÄd�Ï\V_YkdsC8GIY�Ó�Y:PFCeRUqiÙ ^!C8qiÚõV8ÚõdU^:P£Í�C8ÓUÓ�VXÚ
ds^2PÔÓ�dfCSRF[©T�Ð:d�VXY�qiÙ ã����!Z�j�dU^:P�E8V_qIÐ�ÍÎP_L ßõ^:P�EeC8Ó�dõT�Ð�qií�VXÚcds^:P�Ó�dfCeRõGIÓõGIY0ds^:PÔÏ\V_YkEXPFÏ\dsGiE8P(PhYkEXPhqiVXçWP_L
ßcVÌÏ\V_Y�ÏÛPhYkd�RfCed�P0V_Ð:RêPmïWVXRUd�V_Y dU^:P�çWV8RUdsGiVXY VXÚlds^2PéÓ�dfCeR�ds^�CedêÕõC8Ó�çWPmRUdsGIY2PFY_dêd�V ds^:GIÓêÓUdUÐ�H:Ù_[pÕ$P
ÍÎV2H2PFqiPhH V_Y:qiÙ C0çWVXR�dsGiV_Y VXÚ�ds^:PÎÓ�dsCeRF[ Ó�PFqiPFÏ\dsGIY2o�C0RsC8H�GIÐ�ÓDdU^!Ced�GIÓ�GIY ds^:PêRsC8H�G×CedUGiEXP�RUPmo_GiV_YKTWPhqiVSÕ
ds^2P�Ï\V_YkE8PQÏ\dUGiEXPÔPhYkEXPhqiVXç
PkL$ßõ^�GIÓlV_Ð:dUPmRlRfCeH�GIÐ�ÓlÕ�C8Óè^2PFqIH �2ë2PhH4GIYédUPhÍÎçWPmRfCSdsÐ:R�P�C8Y�H4ÓsGigmP£Ü���Gio
L �_Þ\L
npEXPhY�^:PmRUPéÕ�PéÕ$PmRUPéÍÎV2H:PhqIGIY:oÌC R�PhoXGiV_Y7ds^�Ced�^!C8H<Y2PQCSRsqiÙ7Ý �adsGIÍêPFÓêdU^:P4RsC8H�GIÐ�Ó4Ü � �2[ � � � dsGIÍÎPhÓ
ds^2P£EXV_qIÐ:ÍÎPSÞ(VXÚõdU^:P0^:PhqIGIÐ�Í Ï\VXRUP_[OCeY�H CXÏ\RUV_ÓUÓ�Õè^:G×Ï{^�ds^:P£H:PhY�ÓUGidÂÙ�H:R�VXç!Ó�TkÙÌY2PQCSRsqiÙ �áVXRsH2PhRUÓ�VXÚ
Í�CeoXY�GidsÐ�H2PkL

�(Y:PDVXÚuds^:P(ds^:R�PhPDÍÎV2H:PhqIÓh[2n �
[kÕõC8Ó�ÓUPhqiPFÏ\dUPhH£d�V�TWPÔC�R�PFq×CSdsGiEXPhqiÙêTWPhY�Gio_YáÏmC8Ó�P(ÕèGids^áC8Y£PhY:PmRUoXÙ
ç�R�V2H�Ð!Ï\dsGiVXYÌRfCSdUP�Ú~RUV_Í ^:PhqIGIÐ�Í T�Ð:RsY�GIY2o Y:PFCeR£ã��  
�åOL�ß�^:GIÓ�ÍÎV2H:PhqpRUPmç�R�PFÓ�PhYkdUÓ�dU^:P£Ó�dfCed�P�VXÚ�ds^:P
Ó�dfCeRèÍÎVXRUP�ds^�C8YK^!CeqiÚ�C�Ï\PhYkdUÐ:RUÙáç�RsGiVXRldUV�ds^2P�çWPFCeí�PhY:PmRUo8Ùáç�RUV2H:Ð!Ï\dsGiV_YéRfCed�Pk[
C8Y:HKqiPhÓUÓèdU^!C8Y ã � � �
VXÚ�ds^!CSdlRfCSdUP_Lpß�^:PÔVXdU^:PmR�dÂÕ$V�ÍêV2H:PhqIÓõÕ�PmRUP�Ïf^:V_Ó�PhY�d�V�TWP�Y:PFCeR�Ü�n �kÞ�V8RèCed�Ü�n 
kÞ�ds^2P�ç
PQCSí0PhY:PmRUoXÙ
ç�R�V2H�Ð!Ï\dsGiVXY£RfCed�P_L æ�Y:Ú~VXRUÍ�CedsGiVXY�V_Y�ds^2P�Ó�PhqiPFÏ\dUPhH£ÍÎV©H:PhqIÓ�GIÓ$oXGiEXPhY£GIYáß�CeT�qiP �:L 	�qIq
ds^2PÎãmB.Ó�dfCSRUdsGIY2o
ÍÎV2H2PFqIÓlCeRUP�CFEeC8GIq×CeT!qiP(PFqiPFÏ\dUR�V_Y�G×ÏmC8qIqiÙ_[_V_Y�RUP��©Ð2PFÓ�dhL

UCRL-JRNL-213547



� ãhÝ �

��Gio
L �:L � �:VXR�ÍÎV2H:Phq$n �
[�dU^:P0ÍÎPhÓU^+GIÓ�ÓU^:VSÕèYÌV_Y C�ç!q×C8Y:P£ÓsqIG×Ï\P�dU^:RUVXÐ:o_^+dU^:P0Ó�dfCSRF[�ÓUqIGio_^_dsqiÙ VXï
Ï\PhYkdUPmRFLOß�^:P�Ï\V_qiVXR�T!CXÏsí©oXRUVXÐ�Y�H£GIÓ�ÓsÏmC8qiPhH�dUV�ds^:P�dUPhÍÎçWPmRsCedsÐ:R�P_[kT!qIÐ2PÔÏ\V_qIH£C8Y�H£RUPhH£^:VXdhLpßõ^:P(çWPFCeí
dUPhÍÎç
PhRsCedsÐ2RUPèGIÓ�CeT
V_Ð:d�ã ���DPmE L�ßõ^:P�^�Gio_^êdUPhÍÎçWPmRfCSdsÐ:R�PlRsGIY2o�GIYÎds^2PèT
VXdUd�V_Í qiPmÚ~dpç
C8Y:Phq�GIÓpds^:PlT
C8Ó�P
VXÚ�dU^:PD^:PhqIGIÐ�Í*T�Ð:RsY�GIY2oêÓU^:PhqIqÄLOß�^2PÔÏ\PhYkd�RfC8q
ÍÎPhÓU^�T!qiV:Ïsí [_T!qiV2Ïfí ��[©GIÓ�Ï\V_YkdsC8GIY:PhH£GIY�ÓUGIH:P�dU^�GIÓ$R�Pmo_GiV_YuL
æ�Y0ds^2P�qiVSÕ�PmR$d¢Õ�V�ç
CeY:PhqIÓF[©Ó�V_ÍÎP�ÏÛqiV_Ó�PFH0ÏmÐ2RUEXPhÓ$ds^!CSdõÚ~V8RsÍ9Ó �©Ð!CSRsGIÓU^ �:o_Ð:RUPhÓ�ÕlGids^£RUV_Ð:Y�H:PhH�Ï\VXRsY:PmRUÓ
CeR�P�CeR�dUPmÚ�CXÏ\dsÓõVXÚ�ds^2P�E©GIÓsÐ�C8qIGIÓsCedsGiV_YáÏ\V2H:P_[2Õè^:PhYéGidlGIÓõRUP��©Ð�GiR�PFHád�V�E2GIÓUÐ!C8qIGIÓ�PDds^:P�ÍÎPhÓU^�RfCSds^:PmR�ds^�C8Y
C�EeCeRUG×CeT!qiP�ÓsÐ�Ï{^0C8Ó$dUPhÍÎçWPmRfCSdsÐ:R�PkLOß�^:PmÙ£CeRUGIÓ�P(TWPFÏmC8Ð�Ó�P�C�ç!q×C8Y:PDÓUÐ:RUÚ�C8ÏÛPDÏÛÐ:dsÓ$ds^2RUV_Ð:oX^£ds^:PDÓ�ç!^:PmR�Pk[
C8Y�H�ds^�GIÓ�ÓsÐ2RUÚ�CXÏ\P�H:VkPFÓ$Y2VXdF[©CeÓ$CÔRsÐ�qiP_[kÏÛÐ:d�Pmë:CXÏ\dsqiÙ�dU^:RUV_Ð2o_^£C8YkÙêVXÚMds^:P(ÍêPFÓU^:ç
V_GIYkdsÓhL �èPhGio_^_TWVXRsGIY2o
ÍÎPhÓU^:çWV_GIY_dsÓ�C8Y�H+qIGIY:PhÓ�CeRUP�ç:RUV8ØÂPQÏ\d�PFH�VXY+d�V Gidh[�T!Ð:d�Õl^:PmRUP�dU^:P0Y:PFCeR�PhÓUd�ÍÎPhÓU^:çWV_GIY_dsÓ�^!Ceç:çWPhY+dUV
TWPÎP��©Ð�GIH�GIÓ�dsC8YkdDÚ~R�V_Í&dU^:P�ÓUÐ:R�Ú�CXÏ\PêV_Y VXç�ç
V_ÓUGidUPÎÓUGIH:PhÓDds^�GIÓÔCeRUd�PmÚ�CXÏ\d�GIÓDç�RUV©H�Ð!Ï\PhHuLêæÄdÔGIÓ�C0í2GIY�HaVXÚ
GIYkd�PhR�Ú~PmRUPhY!Ï\P�ç!CedUd�PhRUYuL

UCRL-JRNL-213547



� ã � �

ß�CeT!qiP �:LpN CeRfCeÍÎPmdUPmRsÓ�Ú~VXR�ds^2P �:V_Ð:R(J©GIÍ�Ð�q×CedUGiV_Y�Ó

�4PFÓU^ �lÐ�Y ����� ���
�KV©H:Phq 
�
�� Ü�ÍÎPmokCSÖÄgmV_Y2PFÓ{Þ N RUV:Ï\PhÓUÓUV8RsÓ ßõGIÍÎPkÜ�Ó{Þ Ü�ÏÛÍ0Þ

n � ã��  ��L Ý�
 � � �
��
 � ��L � �èã�� Z �
n � � �+ã�� � ��L Ý�
 � � ��� �
� ��L � �èã��©Z �
n 
 Ý �+ã�� � ��L ��� Ý�ã Ý����
� ��L � �èã�� Z �
n 
�� Ý �+ã���� ãXL Ý�� �
� ã�
�ã � ��L � �èã��©Z �

æ�Y�H:VXGIY:o�ds^�GIÓuÓUÐ�GidUP VXÚ2ÓUGIÍ�Ð�q×CSdsGiV_Y�ÓMÕ$PpdURsGiPhHDE8CSRsGiV_Ð�Ó RUPhÓ�V_qIÐ:dUGiV_Y�Ó�Ü�ÍÎPhÓU^:PhÓ�ÕèGidU^ ��L Ý�
�[���L ����[QCeY�H
ãXL Ý
��Í�GIqIqIGiV_YÎgmV_Y:PhÓ{Þ�C8Y�H£d�PFÓ�d�PFH£H�GiïMPmR�PFY_dõCeç:ç�RUVkC8Ï{^2PFÓ�dUV�Ó�PmdUdsqIGIY2o�ds^2PDd�RfC8Y:ÓsGiPhYkdUÓ�C8ÓUÓ�V:ÏÛG×CedUPhH�ÕlGids^
GIÍÎçWPmR�Ú~PQÏ\dUGiV_Y�ÓpGIYÎds^:P�ãmB�ÖÄd�V8Ö¢ÝXB Í�CSç�ç!GIY:o�ç:RUV:Ï\PhÓUÓFLOB(PhÓ�ç!GidUPldU^:PèPmïMV8RUdsÓ dUV�Í�CedsÏ{^êds^:P�ãmBAC8Y:H£ÝXB
Ï\V2H:PhÓh[�dU^:P�Í�Ceç:ç!GIY:o�ç�RUV:Ï\PhÓUÓlRUPhÓUÐ�qidUÓèGIY4ÓUÍ�CeqIquH:PmE2G×CSdsGiV_Y�ÓõÚ~RUV_Íâ^kÙ2H:R�V_Ó�dfCedUG×Ï�P��©Ð:GIqIGiT�RsGIÐ�ÍéL Ë ^:GIqiP
ds^2PáRUPhÓUÐ�qidsGIY:o ÍÎVXdsGiVXY ÓU^:V_Ð:qIH7H:PFÏmCFÙÌGIY ds^:PáÚ�Ð�qIqIY2PFÓUÓ�V8ÚèdUGIÍÎP_[ Ó�dUPhqIq×CeR�GIY_dUPmRsGiVXRUÓ�CeR�PáR�PhÍ�CeRUíeCeT�qiÙ
oXV©V©H�V_ÓsÏmGIqIq×CSdUVXRUÓF[XC8Y�H�ds^:P�ÍÎVXdUGiV_Y�ÏhCeY�çWPmRsÓUGIÓ�d�Ú~V8R �©Ð�Gid�P(C�qiV_Y:o�dsGIÍÎP_LOæ�Y�PmïWPFÏÛdh[Xds^:P�q×CXÏsíêV8Ú PÛë�CXÏ\d
^kÙ2H2RUV2H:Ù©Y!C8Í�G×ÏÎP��©Ð�GIqIGiT:RsGIÐ�Í GIY�ds^:P0GIY�GidUG×C8q�H�GIÓsÏ\RUPmdUGighPhH�ÍÎV2H:Phq$Ï\RUPFCedUPhÓ�CeRUdUG �
ÏÛG×C8qpç:RUPhÓUÓsÐ2RUP£ÕõCFEXPhÓ
ds^�Ced�ÏmC8Y�T
V_Ð�Y!Ï\PáCSRUV_Ð�Y:HÌds^2P£ÍÎV2H:PhqpÚ~V8R�Í�C8YkÙ�Ï\R�V_ÓUÓsGIY2o4dUGIÍÎPhÓFL£ß�^:P£ÓUGidsÐ�CedsGiV_Y�GIÓ�Í�C8H:P�Õ�VXRUÓ�P
T©Ù�dU^:P(Ú�CXÏ\d$ds^!CSdõC8Ó$Õ�CFEXPhÓ�ÍÎVSEXP�d�VSÕ�CSRsH�Ó�ds^:P(ÓsÐ2RUÚ�CXÏ\P_[©H2VSÕèY£dU^:P�Ï\V_Y�ÓUGIH:PmRfCeT�qiP(H:PhY�ÓUGidÂÙÎoXRfCeH�GiPhYkdF[
ds^2PhÙáÏhCeY�RUPFCXÏf^áds^:PÔÚ~VXRsÏ\P�VXÚ C�dsÓUÐ�Y!C8ÍÎGÄL

	(ÍêV_Y:o dU^:PéÓ�PmdUdUqIGIY:oaVXç�dUGiV_Y�ÓêGIÓ�V_Y2PÌÜ	�
PhR�VSEXPhq~Þ�Õè^�G×Ïf^ GIÓêÓsGIÍêç!qiÙÌdUV ÓUPmdêd�V gmPmRUV dU^:P4C8ÏhÏÛÐ2Ö
Í�Ð�q×CSdUPhH�EXPhqiV:ÏÛGidsGiPhÓh[uÐ�ÓUÐ!C8qIqiÙ GIYÌVXÐ:dUPmR�RUPmo_GiV_Y�ÓÔÕè^2PhR�P�ds^:P�ÕõCFEXP�^!C8Ó�okCSds^:PmRUPhHÌÓUd�RUPhY:oXdU^uL 	 qiPhÓUÓ
GIYkd�RsÐ�ÓUGiEXPõV8ç�dsGiV_YêGIÓ d�V�GIYkd�RUV2H:Ð!Ï\Pk[edUPhÍÎç
VXRfCeRUGIqiÙ_[XC(EXPhqiV:ÏÛGidÂÙ�qIGIÍÎGidUPmRlÜ�

��� �
	���� ��Þ\LOß�^�GIÓpÓ�çWPmPhHÎqIGIÍ�GidUPmROGIÓ
C�EXPmRUÙ£ÓUPmEXPmR�P�í2GIY�HáVXÚOCeR�dsG �
ÏÛG×C8qWE2GIÓsÏ\V_ÓUGidÂÙ_[2C8Ó�Ú~VXqIqiVSÕèÓhLpJ©Ð:ç�ç
V_Ó�P�dU^!Ced�dU^:P�CXÏmÏ\PhqiPmRfCedUGiV_YáÏ\V_ÍÎç!Ð2dUPhH
CedèCêç!CeRUdUG×ÏmÐ:q×CeRlY2V2H:P�GIÓ � L�ßõ^:PhYédU^:PÔP��kÐ!CedsGiVXYáVXÚ�ÍÎVXdUGiV_Y�GIÓ�dfCSíXPhY�d�VÎTWP���� � � � GiÚ�� ������
 ���� T!Ð:d ���� � � � ��� � ��� ��
 ��! �"� ��� GiÚ#� ���%$�
 �� � Ü#ãQÞ

îèPmR�P ! �õGIÓ�dU^:PÔdsGIÍÎPhÓ�dUPmçéC8Y�H&
 �� GIÓlC�Ï\RUGidsG×ÏmC8qpÜ 
 dUR�PQC8ÏmqiP � Þ�Ó�çWPmPhHuL
ß�^2PÎÓUç
PhPhH qIGIÍ�Gid�PhR(^�C8ÓDTWPmPhY�GIÍêç!qiPhÍÎPhYkdUPhH GIY dÂÕ�V0Ú~VXRUÍ�ÓhL�æ�Yads^:PêÚ~VXRUÍ&Ð:ÓUPhH ^:PmRUP_['
 �� GIÓ�CÐ�Ó�PmR�Ö�Ó�çWPFÏÛG ��PhH4Ï\V_Y�Ó�dfCeYkdF[2T�Ð:dèGidlGIÓlC8qIÓ�VÎçWV_ÓUÓUGiT!qiP�d�V�Ó�PhqiPFÏ\dèC8YáVXç�dsGiVXYéGIYáÕl^�G×Ïf^éGidlÓsÏmC8qiPhÓõÕèGidU^áds^:P

Y:V2H2P�Í�C8ÓUÓFö 
 �� �(
 � ) ! ä! ä �+* Z�,Âj � Ü��_Þ

Õè^2PhR�P ! ä GIÓpds^:P�Í�C8ÓUÓ�VXÚuC�Ï\PFqIqÄ[ ! ä � GIÓ�dU^:P(q×CSRUoXPhÓ�d$Ï\PhqIq!Í�C8ÓUÓ�GIY�dU^:P(Ó�dsCeR(Ü�Ð�ÓUÐ!C8qIqiÙêY:PFCeR�ds^2PDÏ\PhY2ÖdUPmR{Þ\[8CeY�H-
 � GIÓOC�Ó�çWPFÏÛG ��PhH�EeC8qIÐ:P_L�npGids^:PmR�VXç�dsGiVXY�PmïMPFÏ\dsGiE8PFqiÙ(ç�RUPmEXPhYkdUÓ�ds^:P$EXPhqiV:ÏÛGidÂÙDÚ~R�V_Í�TWPFÏ\V_Í�GIY2o
Í�Ð!Ïf^�q×CeR�oXPmR�dU^!C8Y&
 �� C8Y�HéGIYéCÎÓUÍÎV©VXdU^éÍ�C8Y�Y:PmR�ds^�CedèH:VkPFÓlY:V8dèqiPFC8HádUV�Y:PFCeR#Ö�H�GIÓsÏÛVXYkdsGIY©Ð:GidsGiPhÓhL

UCRL-JRNL-213547



� ã�� �

ß�^2P Ï\V_Y�Ó�dfC8Y_d 
 �� VXç�dsGiVXY ÕõC8Ó£Ð�Ó�PhH ^:PmR�Pk[�TWPFÏmC8Ð�Ó�P ds^2PaH:RUV8ç GIY H2PFY:ÓsGid¢Ù7ds^:V_Ð2o_^ q×CSRUoXPKGIÓ
Y:VXdÎC8Ó�q×CeRUo8P�C8Ó�GIY�CKÕè^2V_qiP�Ó�dsCeRF[OÕè^:PmRUP0ds^2PáE8CSRsG×CeT!qiP£VXç�dsGiVXY GIÓÎÏÛÐ:R�RUPhYkdsqiÙ�TWPhGIY:oadUPhÓ�dUPhHuL�ß�^:P
Ï\V_Y�Ó�dfCeYkd�VXç:dsGiV_Y+ç:RUVSE2GIH2PFÓ�C4Õ�PhqIq Ö�H:P��!Y:PhH Ð:ÓUPmRêÏ\V_Y�Ó�dURsC8GIYkd�ds^!Ced�Í�GIY:GIÍ�GigmPFÓ�GidUÓ�GIÍÎç
CXÏ\dFLKæ�Y ds^:P
Ó�PFÏÛVXY�H VXç�dUGiV_Yu[ ds^:P�H2Phç
PFY:H:PhY!Ï\P�V_Y ! ä Í�CeíXPhÓDds^:P�H�C8ÍÎç!GIY:oéÍÎV8RUPÎE©GioXVXRUVXÐ�ÓÔY:PFCeR�ds^:P�ÓUÐ:R�Ú�CXÏ\P
Õè^2PhR�P ! ä GIÓ�ÓUÍ�C8qIqÄ[
C8Y�HKç:RUPmEXPhYkdsÓèdU^:PêCeRUdUG �
ÏÛG×C8quç:RUPhÓUÓsÐ2RUP�ÕõCFEXPhÓlÚ~RUV_Í TWPFÏÛVXÍ�GIY:o0q×CSRUoXP�d�VSÕ�CeRUH�Ó
ds^2P�V_Ð2dUPmRõq×CFÙXPmRsÓhL 	èÚ~dUPmRõÓUVXÍÎP�q×Ceç!Ó�PDV8ÚcdsGIÍêPk[©H2Phd�PmRsÍ�GIY:PhH£T©Ù�dURUG×C8q C8Y�H0PmR�RUVXRh[

 �� GIÓ$RUPhÍÎVSEXPhHu[©GÄL P_LGIÓ�PmïMPFÏ\dsGiE8PFqiÙ�RfC8GIÓ�PhH�d�V�GIY �!Y:GidÂÙ_[©Ó�V�ds^!Ced$dU^:P�Ï\VXR�RUPFÏ\d�P��©Ð!CedUGiV_Y�VXÚuÍêVXdsGiV_Y�GIÓ$Ó�V_qiEXPhH�Ú~RUV_Í ds^:PhY�V_YuL

B(Ð:RsGIY:oèds^2P�Ó�PmdUdUqIGIY:o8Ö�H:VSÕlYÔç�R�V:Ï\PFÓUÓcÕ$P�PÛë2çWPFÏ\dcç�RUPhÓUÓUÐ:RUP�Õ�CFE8PFÓud�V�RsC8H�G×Ced�P$ÍêVXRUPÛÖÄVXR#Ö�qiPFÓUÓuÓUç�^:PmR�Ö
G×ÏmC8qIqiÙ�Ú~RUVXÍ�ds^2PlÏ\VXR�P_L 	DGiE8PFY�dU^!Ced�Õ�P�^!CFEXPõC8Y�CeRUdUG �
ÏÛG×C8qIqiÙ �:ë2PhH�V_Ð:d�PmR�TWV_Ð�Y�H�CeRUÙ_[SÕ�P�Í�Gio_^kd�PÛë2çWPFÏ\d
ds^2PFÍ dUV0TWV_Ð:Y!Ï\PêT
C8ÏfíM[�CeY�H ÏmC8Ð�Ó�P�Ú�Ð:R�ds^:PmR(dUR�V_Ð:T!qiP_LDîèVSÕ$PhE8PhRh[
ds^:P 
 dURUPFCXÏÛqiP �!E2GIÓsÏÛVXÓsGid¢Ù�Õl^�G×Ïf^ Õ$P
H:PhÓsÏ\RsGiTWPhH CeT
VSEXP0Ó�PmPhÍ�Ó�d�V TWP0PmïWPFÏÛdUGiEXP£Ced�H!CeÍÎç!GIY:oKds^2PFÍ dUV GIY�ÓUGio_Y�G �
ÏmC8Y�ÏÛP�PmEXPhY+T
PhÚ~V8RUP£dU^:PmÙ
RUPFCXÏf^áds^2P�VXÐ:dUPmR�TWV_Ð:Y�H!CeR�ÙkL

��V8R�dU^:P�^:PhqIGIÐ�Í Ñ
C8ÓU^éç�RUVXT�qiPFÍé[!dU^�GIÓ�Ó�PmdUdsqIGIY2o�VXç:dsGiV_YKC8qIÓ�V�ç�RUVQE2GIH:PhÓ(CeY4VXç�ç
VXRUdUÐ�Y�GidÂÙádUV�çWPmR�Ö
Ú~VXRUÍ-Y©Ð�ÍÎPmRsG×ÏmC8q©PÛë2çWPmRsGIÍÎPhYkdUÓ VXYêds^2PèÓ�PhY�ÓUGidsGiE2Gid¢Ù�dUV�ÏÛVXYkEXPFÏ\dsGiV_YuLOJkPmdUdUGIY:o�GidOdUV�C(EeC8qIÐ:P�Õè^2PhR�P�V_Y�qiÙ
ds^2P�EXPmR�ÙáÚ�C8Ó�d�PFÓ�dèY:V2H2PFÓlÕ�PmR�P�CeïWPQÏ\d�PFH4C8qIqiVSÕ$PhH4C �©Ð!CeYkdsGidsCedsGiEXP�C8ÓUÓ�PFÓUÓUÍÎPhYkd�VXÚOds^:P�GIÍÎçWVXR�dfC8Y�ÏÛPÔVXÚ
Ï\V_YkEXPFÏ\dsGiE8PÔP �£ÏÛGiPhY!Ï\ÙkL$ßõ^:P�RUPhÓUÐ�qidlVXÚ ÓUÐ!Ïf^KC�Y©Ð�ÍÎPmRUG×ÏhCeq�Pmë©çWPmRsGIÍÎPhYkdlGIÓ�ÓU^:VSÕlY4GIY���Gio ��[�ç!qiV8dUdsGIY2o
ds^2P�dUGIÍÎPÔ^�GIÓ�dUV8RUÙ£VXÚ�ds^:PÔPhY:PmRUoXÙ£ç�RUV2H:Ð!Ï\dsGiV_YáRfCSdUPhÓ�VXÚOÍêV2H:PhqIÓln �£C8Y:H4n ��L

�$VXdU^�ÓsGIÍ�Ð�q×CedsGiVXY�Ó�Ós^2VSÕ.CeY�GIY�GidUG×C8q Ó�ç!GiíXP�GIYáPhY:PmR�oXÙ£ç�R�V2H�Ð!Ï\dUGiV_YéC8ÓUÓ�V:ÏÛG×Ced�PFH0ÕlGids^0ds^:PÔq×CXÏsí�VXÚ
EXPhqiV:ÏÛGidÂÙ4GIY:Ú~VXRUÍ�CedUGiV_Y Ú~VXRDds^:P�GIY�GidUG×C8qOÍÎV©H:PhqÄL�Ë Gids^:VXÐ:d�Ï\V_YkEXPFÏ\dsGiEXPêÍÎVXdUGiV_Yu[Mds^:PêdUPhÍÎçWPmRsCedsÐ:R�PÎVXÚ
Í�Ced�PmRsG×C8q GIY ds^2P£^:PhqIGIÐ�Í%Gio_Y�GidsGiVXY R�Pmo_GiV_Y�ÏÛqIGIÍ�T!ÓÔÓ�ÕèGiÚ~dsqiÙ_LÎæ�Y+ÍêV2H:Phq�n �
[udU^:P�PFY2PhR�oXÙ ç�R�V2H�Ð!Ï\dUGiV_Y
RfCSdUPaRUPFCXÏf^:PhÓaã�� ���ìã��  
�åàCeÚ~d�PhR£V_Y�qiÙ �:L Ý ÓUPFÏ\V_Y�H:ÓFLÒßõ^�GIÓáq×CFÙXPmR0RsCeç!GIH�qiÙ<PÛë2ç
CeY�H�Óh[èTWPFÏ\V_Í�GIY2o
�èCFÙ2qiPhGio_^2Ö¢ß�CFÙ©qiVXR�Ð�Y�Ó�dsCeT!qiP_[
C8Y�HKGIY:GidsG×Ced�PFÓèÏ\V_YkE8PQÏ\dUGiV_YuL 	(ÓèT!Ð2VSÙkC8Ykd �!Y:oXPmRsÓèV8ÚpÍ�CedUPmRsG×Ceq�TWPmo_GIYédUV
RsGIÓ�P_[WC8Y�HaCeRUP�RUPmç!q×CXÏ\PhH4T©ÙKÏ\V©V_qiPmR�Í�CedUPmRUG×C8quÚ~RUV_Í CeTWVSEXP_[
dU^:P�dUPhÍÎçWPmRfCSdsÐ:R�P�GIÓ(Ó�dsCeT!GIqIGigmPhH C8Y�H4ds^:P
PhY:PmRUoXÙaç:RUV2H�Ð�ÏÛdUGiV_YÌRfCed�P�R�PmdsÐ:RUY�Ó�dUV4ds^:P�PÛë2çWPFÏ\dUPhH�E8CeqIÐ:P_LéJ©GIÍ�GIq×CeRUqiÙk[uGIYÌÍÎV2H:Phq�n ��[cdU^:PmRUP£GIÓ�C8Y
GIY�GidUG×C8q
ÓUç�GiíXP(d�VÎÝ �Kã���� 
�å [2C8Y�H�ÕèGids^�ds^:P(V_Y�Ó�Pmd$VXÚ�Ï\V_YkE8PQÏ\dUGiV_Y�ds^:P(RsCedUP�RUPmdsÐ:RUY�Ó$dUV�dU^:P(PÛë2çWPFÏ\dUPhH
EeC8qIÐ:P�CeÚ~dUPmRèCeTWVXÐ:d ���êÓ�PFÏ\V_Y�H�ÓhL

��V8R�V_Ð:R ��RsÓ�dèÝXB�ÓUGIÍ�Ð�q×CedUGiV_Yu[2n �![2Õ�P�PÛë2çWPmRUGIÍÎPhYkdUPhH0ÕèGidU^ádU^:P �
PmRUVSEXPhq Ceç�ç�R�VkCXÏf^ád�V�Ó�PmdUdsqIGIY2o
ds^2P GIY�GidUG×C8qèÓUd�RsÐ!Ï\dUÐ:RUP_Làæ�Y dU^:P �:RsÓ�d0Ú~PmÕ ^©Ð�Y�H:R�PhH Ó�PFÏ\V_Y�H�Ó£Õ�PaCedUd�PFÍêç�dUPhH C ÓUPmRUGiPFÓ�VXÚ �
PmRUVSEXPhq
dUPhÓ�dsÓÎGIY�Õl^�G×Ïf^�dU^:PéEXPhqiV:ÏÛGidsGiPhÓ�V_Ð2dsÓUGIH:P�ds^:PKÏ\V_YkEXPFÏ\dsGiE8P�Ós^2PFqIqõÕ$PmRUPéÓ�PhdÎd�VÌgmPmRUV
L�n�CXÏf^7VXÚ�ds^2PFÓ�P
çWPmRUdUÐ:RUT!CedsGiV_Y:Ó�RUPhÓUÐ�qid�PFHáGIYéCêÓUÍ�C8qIqMPhY:PmRUoXÙ£Ó�ç!GiíXP_[�C8Y�HádU^:PÔPmïWVXRUdõÕ�C8ÓlCST
C8Y�H:VXY:PhHuL�ßõ^:RUV_Ð2o_^�ds^:GIÓ
dsGIÍêPk[�C8Y�H7V_Ð:dÎd�V+Ceç�ç:RUVQë:GIÍ�CedUPhqiÙ � � �aÓ�PFÏ\V_Y�H�Óh[�ds^2P4Ó�çWPmPhH�qIGIÍ�GidUPmR�ÕõC8ÓÎÓUPmdêdUV ãáí©Í � ÓhL ��EXPmR
ds^:GIÓlçWPmRsGiV2H�[�ds^2P�PhY:PmRUo8Ùáç�R�V2H�Ð!Ï\dUGiV_YéRsCedUP�ÓUdsCeT!GIqIGigmPhHéCed�CeTWV_Ð:d � � � � 
�å�L�Ë ^:PhYéÕ�PÔRUPhÍÎVSE8PFHáds^:P
Ó�çWPmPhHKqIGIÍ�Gid�PhYkdUGiRUPhqiÙ_[!ÏÛVXYkEXPFÏ\dsGiV_Y�Y:PFCeRèdU^:P�^:VXd�dUPhÓ�dèÓUç
VXdsÓ(Ï\V_Ð�qIH�VXçWPmRsCedUP�Ced(CÎ^�Gio_^:PmR�Ó�çWPmPhHu[WCeY�H
ds^2P4PhY:PmRUo8Ù ç�R�V2H�Ð!Ï\dUGiV_Y�Ú~RUV_Í ^:PhqIGIÐ�Í T�Ð:RsY�GIY2o+H:RUVXç:çWPhH<dUV CSTWV_Ð:d£Ý�� � � 
påOL J©Ð:T!Ó�P��©Ð:PhYkdUqiÙ_[$Gid
GIY!Ï\RUPFC8Ó�PhHéÓUÍÎV©V8ds^�qiÙ£dUV � � ��� 
�åaCeÚ~dUPmR�CSTWV_Ð:d�C8Yé^:V_Ð:RhL 	àÓUdsCeT!qiPÔT!Ð:dlEXPmRUÙ0dU^�GIYKÏ\V_Y_EXPFÏÛdUGiEXPÔÓU^:PhqIq
^!C8H0H:PmEXPhqiVXçWPhH�ds^�Ced�ÕõC8Ó$ÕèGids^:GIY£dU^:P(RUPmo_GiV_Y�ç�R�PhH�G×Ï\dUPhH£T©Ù�dU^:PêãhB.ÏÛV©H:P_Lpßõ^:PDPhY:PmRUoXÙÎç�R�V2H�Ð!Ï\dUGiV_Y
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L �:L � ß�^:PlÐ:ç�çWPmRpç
C8Y:PhqcÜ�n �2Þ�ÓU^:VSÕlÓpdU^:PlGIÍÎç
CXÏ\d V8ÚMÐ�ÓUGIY:o 
 �
PmRUVSE8PFq �eCeÓ Õ�PhqIq�C8Ó�CÔÏ\V_Y�Ó�d�RfC8GIYkdOV_Y
ds^2P�Ó�çWPmPFH�L æ�Y�ds^:PèqiVSÕ�PmR ç
C8Y:Phq�Ü�n �kÞ\[ 
 �
PmRUVSEXPhq �SÕ�CeÓ�Y2VXd�Ð�Ó�PFH�L îèPmRUP_[_CÔEXPhqiV:ÏÛGid¢Ù�qIGIÍ�GidUPmR VXÚ �Dí2Í � Ó
C8qIqiVSÕ$PhH�RfCeç�GIHKÓ�PmdUdsqIGIY2o�Ú~R�V_Í CeYkÙéGIÍ�T!C8q×C8Y!Ï\PÔÚ~RUV_Í ^_Ù2H:RUVXÓUdsCedsG×ÏDP��kÐ�GIqIGiT�RsGIÐ:Í4Lõæ�Y4TWVXdU^aÏmC8Ó�PhÓh[�ds^:P
Ó�çWPmPhH4qIGIÍ�Gid�PmR�Ó�dsCeT!GIqIGigmPhH0ds^:PÔPhY:PmRUoXÙ£ç�R�V2H�Ð!Ï\dUGiV_Y�RfCSdUP�CSdèCÎ^�Gio_^:PmR�EeC8qIÐ:P�ds^!CeY�V:ÏmÏÛÐ:RUR�PFHáÕèGids^2V_Ð:d
CÎqIGIÍ�GidhL
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RfCSdUPÔÕõC8ÓlÓUqIGio_^_dsqiÙ£qiVSÕ$PhRh[©T!Ð:d�CSç�çWPFCeRUPhH�d�V�TWP�Ceç�ç:RUVkCXÏf^�GIY2oÎds^2P�V8RsGio_GIY!CeqpãmBðÍÎV©H:PhqÄL
Ë Gids^ ds^2P�PÛë2çWPmRsGiPhY!Ï\PÎokCedU^:PmRUPhH Ú~RUVXÍ ÍêV2H:PhqIGIY:o4n �
[�Õ�P�ÍÎVQEXPhH d�VKÓUGIÍ�Ð:q×CedUP�C�Í�Ð!Ïf^�ÍÎVXR�P

PhY:PmRUoXPmdUG×ÏêÓ�dURUÐ!Ï\dsÐ:R�Pk[�n ��L�ß�^:GIÓ�ÍÎV2H:Phq RUPmç�RUPhÓ�PhYkdsÓ�CéÓ�dfCSR�qiPhÓUÓ�ds^!CeY ã��áH!CFÙ©ÓÔç�RUPÛÖÄçWPFCeíM[cÕlGids^ÌC8Y
PhY:PmRUoXÙKç�R�V2H�Ð!Ï\dUGiV_Y RfCSdUPÎÚ~R�V_Í%^:PhqIGIÐ�Í&T!Ð:RUY�GIY:oédU^!Ced�GIÓ�Ø#Ð�Ó�dÔVSE8PhR�ã ��� 
�å Lêß�^:PÎEXPhqiV:ÏÛGidÂÙKqIGIÍÎGidUPmR
Õ�CeÓ�Ó�Phd�dUVaç�R�VSE2GIH:P�C Ó�çWPmPhH7qIGIÍÎGid�Y:PFCeR �4í2Í � Ó�GIY ds^:PéÏ\VXR�P_[pC8Y:H Õ�P0qiPhÚ~d�GidÎC8ÏÛdUGiEXP£Ú~V8RÎCeTWV_Ð2d
ã � ���ÎÓ�PFÏ\V_Y�H�ÓèCeÚ~dUPmRèÓ�dsCeRUdUÐ:çcL 	�dldU^:P�GIÍÎçWVXÓUPhHéÓ�çWPmPhH4qIGIÍ�Gid�dU^�GIÓ�Õ�C8ÓldUGIÍÎPÔÚ~V8R�Y2PQCSRsqiÙ ��Ï\V_Íêç!qiPmdUP
dsÐ2RsY:VSE8PhRUÓ(VXÚpds^:PÎÏ\V_YkEXPFÏ\dsGiEXP�ÓU^:PhqIqÄ[
ds^:V_Ð2o_^ RUPhq×CedUGiEXPhqiÙéqIGidUdUqiP�Í�CSdUPmRsG×C8quÕ�C8Ó�C8ÏÛdUÐ!C8qIqiÙéÍÎVSE©GIY:o0Ú�C8Ó�d
PhY:V_Ð:oX^£d�VêCXÏ\dsGiEeCedUPlds^:P(qIGIÍ�GidUPmRFL�ß�^:P�RUPhÓUÐ�qid�VXÚudU^�GIÓ$Ó�çWPmPhH0qIGIÍ�Gid�Õ�C8Ó�C�Ï\V_YkE8PQÏ\dUGiEXPèÓs^2PFqIq!ds^!Ced�^�C8H
CDÓ�dfCeT�qiPõPhY:PmRUoXÙ�ç�RUV©H�Ð!Ï\dsGiV_Y�RfCed�PõVXÚWCeTWV_Ð:d � �êã�� � 
på LOßõ^:PlÓ�çWPmPhHÎqIGIÍÎGidUPmROÓUGio_Y�G �
ÏmC8YkdUqiÙ�GIÍÎç
C8ÏÛd�PhH
ds^2P�PhY:PmRUoXÙ�ç�R�V2H�Ð!Ï\dUGiV_Y4RfCed�Pk[!TWPFÏmC8Ð�Ó�P�dU^:P�^:Gio_^4EXPhqiV:ÏÛGidÂÙáY:V2H:PhÓ�Õ�PmRUP�Ó�Ù2Ó�d�PFÍ�CedsG×ÏmC8qIqiÙ�CeÓsÓ�V:ÏÛG×Ced�PhH
ÕèGidU^áds^:PÔÕ�CSRsÍâÓ�çWVXdsÓ�Õl^:PmRUPÔds^:PÔT!Ð:qií0VXÚ�ds^:PÔPhY:PmRUoXÙ£ç�R�V2H�Ð!Ï\dUGiV_Y�V:ÏmÏÛÐ:RsÓhL

	�Ú~d�PmR�ã � ���êÓ�PFÏÛVXY�H�Óh[:dU^:P�Ó�çWPmPFH�qIGIÍ�Gid�ÕõC8Ó�R�PmçWPFC8qiPhHu[�C8Y�H�GIYéqiPhÓsÓõds^!CeY4CêdsÐ2RsY:VSE8PhRõdsGIÍêPk[©ds^:P
qIÐ�Í�GIY2V_ÓUGidÂÙ�H:RUV8ç�çWPhH dUV CeTWV_Ð:dÎÝ�� ã�� � 
på L�ß�^2P�ÍÎV©H:Phq$Õ�CeÓ�dU^:PhY Ú~V_qIqiVSÕ�PhHÌÚ~VXRêC8Y7C8H�H�GidUGiV_Y!C8q
� � ����Ó�PFÏ\V_Y�H�Óh[©ÓUÐ �£ÏÛGiPhYkd$Ú~VXR�Í�C8YkÙ£Ï\V_YkE8PQÏ\dUGiEXP�PhqiPhÍÎPhYkd�dsÐ:RUY:VSEXPmRUÓFLOß�^:P ��Y!C8qWPhY:PmRUoXÙÎç�R�V2H�Ð!Ï\dUGiV_Y
RfCSdUP�^:PmRUPÔÕ�CeÓ�CSTWV_Ð:d�CêÚ�CXÏ\dUVXR�VXÚOÝêTWPhqiVSÕAds^:P�ãhBð^kÙ2H:R�V_Ó�dfCedUG×ÏDÍÎV2H:Phq�EeC8qIÐ:P_L�ß�^:GIÓèGIÓ�dU^:P�q×CeR�oXPhÓUd
H�GiïWPmRUPhY!Ï\PéÓ�PmPhY7TWPmdÂÕ$PhPhY ds^2P+ãhB C8Y:H ÝXB ÍÎV2H2PFqIÓhL 	DGiE8PFY dU^:PédUR�PhÍÎPhY�H:V_Ð�ÓêÓ�PFY:ÓsGidUGiE2GidÂÙÌVXÚèds^:P
PhY:PmRUoXÙ�ç�R�V2H�Ð!Ï\dsGiVXY�RfCed�PèdUV�ds^:Pèç�R�PQÏÛGIÓ�PèÓ�dURsÐ�ÏÛdUÐ:RUP_[XÕ�PldUV©VXíêdU^:PèR�PFÓUÐ�qid�d�V�TWPDC8ÏhÏ\Pmç�dsCeT!qiP_[8T!Ð:d$Gid�GIÓ
Ï\PmRUdfCeGIYÎds^!CSd�ds^:P�qiV_Y:oeÖÄdUPmRsÍ*CSç�ç!qIG×ÏmCedsGiVXYÎV8Ú�dU^:PèEXPhqiV:ÏÛGidÂÙ�qIGIÍ�GidUPmRp^!C8Ó�ds^:P�PmïWPFÏÛd�VXÚMVSEXPmR�ÖÄç:RUV2H�Ð�ÏmGIY2o
PhY:PmRUoXÙ_[ Pmë©ç
C8Y�H�GIY2oéds^:P�ÓUd�RsÐ!Ï\dUÐ:RUP_LÎæÄd�GIÓ�çWV_ÓUÓUGiT!qiPêds^!Ced�ds^:PÎÚ~VXRfÏ\PhH ÓUd�RsÐ!Ï\dUÐ:RUP�Ïf^!C8Y:o8P�qiPhH dUV�ds^:P
qiVSÕ$PhR �!Y!C8quqIÐ�ÍÎGIY:V_ÓUGidÂÙ_L

ß�^2PlY:PÛë2dpÍÎV2H2PFq�n 
�Ï\V_Y:ÓsGIH2PhR�PhHêGIYÎÝXB=R�Phç:RUPhÓ�PFY_dUPhH�ds^:P�Ó�dfCed�P�V8ÚWdU^:P�ÓUdsCeR EXPmR�Ù�Y:PFCeR ds^2P�çWPFCeí
VXÚ ds^2P�PhY:PmRUo8Ùêç�RUV2H:Ð!Ï\dsGiV_Y�RfCed�Pk[_Y:PFCeR$Ý ��ã���� 
�åOLpßõ^:P�ãhB ÍÎV2H:Phq
Ó�çWPhY�H:ÓõCeTWVXÐ:dõÝ:ãè^:V_Ð:RUÓ�Ced�ds^:GIÓ
^�Gio_^©ÖÄPFY2PhR�oXÙ£ç�RUV©H�Ð!Ï\dsGiV_YáRfCed�PÔTWPmÚ~VXR�PÔds^2P�RsCedUPÔTWPmo_GIY:Ó�dUV�H:PFÏÛR�PFC8Ó�PkLpßõ^:P�Ï\V_ÍÎçWV_ÓUGidUGiV_YáÓ�dURsÐ�ÏÛdUÐ:RUPhÓ
Ú~VXRèds^:P0ã���� 
�åÌÍÎV2H:Phq�C8Y:HKdU^�GIÓ�VXY:PêCeR�P�ÓU^:VSÕèYKGIY ��Gio
L �2L ��EXPmRèds^:P�GIYkd�PhR�EXPhY�GIY:o�H!CFÙ2ÓèTWPmdÂÕ$PhPhY
ds^2PFÓ�P�ÍÎV2H2PFqIÓh[2dU^:PÔÕè^:VXqiP�Ï\VXRUP�Ü�C8Ó�H:P��!Y:PhHéT©Ù0dU^:P�^kÙ2H:R�VXoXPhYáT!Ð:RUY�GIY:o�Ós^2PFqIq~Þ�^!C8Ó�PÛë2ç
CeY�H:PhHéÕlGids^
C8YKCFE8PhRsCeoXP�Ó�çWPmPhH4VXÚ �:L �ÎÍ � Óh[WCeY�H4dU^:P�^2PFqIGIÐ:Í Ï\V_YkE8PQÏ\dUGiEXP�ÓU^:PhqIqc^�C8Ó�H2PhE8PFqiV8çWPhHéV_Ð:dèd�V ��� �_Ý�ä+å
Ü�Ú~R�V_Í ��� � � �
���(å+dUV ��� �:ã�

���(å�Þ\L 	�ÓÔH�GIÓsÏÛÐ�ÓUÓ�PhH�GIYads^:PéãhB	Ó�PFÏÛdUGiV_Yu[Mds^�GIÓDPÛë2ç
C8Y�ÓUGiV_Y ^!CeÓ�ÏmC8Ð�Ó�PhH
ds^2P�PhY:PmR�oXÙ£ç�RUV2H:Ð!Ï\dsGiV_Y�Ú~R�V_Íâ^kÙ2H:R�VXoXPhYáT!Ð:RUY�GIY:o�d�V�H:RUV8çédUR�PFÍêPFY:H:V_Ð�ÓUqiÙ_L

�$PFÏmC8Ð�Ó�P�ÍÎV©H:Phqcn 
�GIÓ�EXPmR�Ù�Y:PFCeRldU^:P�çWPFCeíáPhY:PmRUo8Ùáç�R�V2H�Ð!Ï\dUGiV_YéRsCedUP_[:dU^:P�Ó�dfCeR�d�Ö�Ð:ç4d�RfC8Y:ÓsGiPhYkd
ds^�Ced�V:ÏmÏÛÐ:RUPhH�Õl^�GIqiP�ÏÛVXYkEXPFÏ\dsGiV_YaPhÓ�dfCeT!qIGIÓU^:PhH�GidsÓ�PhqiÚ$ÕõC8ÓÔdU^:V_Ð:o_^_d�dUVéTWP£ÍÎV_Ó�d�qIGiíXPhqiÙKdUVéRUPhÓUÐ�qid�GIY
C8Y:VXÍ�C8qiV_Ð�ÓcTWPh^!CFE©GiVXRõÜ�Ï\VXR�P�H�GIÓ�RsÐ:ç:dsGiV_Yu[eÏ\VXRUP � PhYkEXPhqiVXç
P$ÍÎG ë:GIY:o
[2LiLIL Þ\L�îèPmRUP$dU^:PõGIY:GidsG×C8qXPFY2PhR�oXÙ�Ó�ç!Gií8P
RUPFCXÏf^:PhH Y2PQCSRsqiÙ����7ã ��� 
�åO[ C8Y�HaCeokCeGIY��kÐ�G×Ïsí2qiÙéH:RUVXç:çWPhH dUV0dU^:P�PÛë2çWPFÏ\dUPhHKE8CeqIÐ:P�Ü���Gio
L �kÞ\L(ß�^:P
GIY�GidUG×C8q EeC8qIÐ2P�VXÚ�dU^:P£Ó�çWPmPhH+qIGIÍ�GidUPmR�ÕõC8Ó�Ó�Pmd�d�V ã�� í2Í � Óh[�CeY�HÌÕõC8Ó�R�PhÍÎVSEXPhHÌCeÚ~dUPmR�qiPhÓsÓ�ds^!C8Y ã�� �

Ó�PFÏÛVXY�H�ÓhL�ËÌP£CSokC8GIY�CedUd�PhÍÎç�dUPhH d�VKCeç�ç�qiÙ ds^:PÎghPmR�VSEXPhq�VXç�dsGiVXY Ü�TWPmd¢Õ�PmPhYÌÝ � ��C8Y�H�� � �áÓ�PFÏ\V_Y�H�Ó{Þ\[
T!Ð:d�TkÙ�� � �0Ó�PFÏ\V_Y�H�Ó�ÓUGIÍÎç�qiÙKqiPhÚ~d(dU^:P�ÓUGIÍ�Ð�q×CSdsGiV_Y C8qiV_Y2PêÕlGids^ Y2V t_òá�:�Fz�VXç�dsGiVXY�ÓhL�ßõ^�GIÓDRUPhÓUÐ�qidUPhH
GIY�CaÓUd�RsÐ!Ï\dUÐ:RUPáds^!Cedêç:RUV2H�Ð�ÏÛPhH7PhY:PmR�oXÙ+Ú~RUV_Í@^:PhqIGIÐ�Í@T!Ð2RsY�GIY:o�Y:PFCeRéã � ��� ã���� 
�å=Ú~VXR�ds^:Pé^:V_Ð2R
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��Gio
L��2L � `�V_ÍÎç
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Ü�R�PhHWÞcGIÓ ÓU^:VSÕèYêC8ÓpCeYêGIY�H:G×ÏhCSdsGiV_Y�VXÚ!ds^:P�Í�CSë:GIÍ�Ð�Í�PÛë2d�PFY_dOVXÚ!ds^:P�ÍÎG ë:GIY:o
L�	èokC8GIYu[eGIY�ds^:P �:RsÓ�dp^:V_Ð2R
VXÚ�ÓUGIÍ�Ð�q×CedUGiV_Yu[8ds^:P(Í�G ë2GIY:o�^�C8Ó�Õ�VXR�íXPhH�Gid�Õ�ChÙêds^:R�V_Ð:o_^£Ceç�ç�R�VQë:GIÍ�Ced�PhqiÙê^!C8qiÚMds^:P�RUPmo_GiV_YÎPÛë2çWPFÏ\dUPhH
Ú~RUVXÍ9dU^:P�ãhB�ÍêV2H:PhqÄL$Z � ��C8qIÓ�VÎCeç�çWPFCeRUÓõdUVêTWP�Õ�VXR�í2GIY:oêGidUÓõÕõCFÙ£GIY_dUVêds^2PÔY:V_Y2ÖÄT!Ð2RsY�GIY:oêçWVXR�dsGiV_Y0VXÚ
ds^2PÎ^:PhqIGIÐ�Í%Ï\VXRUP_L�JkVXÍÎPêVXÚ�ds^�GIÓ�Í�CFÙ4R�PhÓsÐ:qidDÚ~RUV_Í&qiV2ÏhCeq ÏmCeç�dUÐ:RUPhÓ(VXÚ$^:PhqIGIÐ�Í V_Y Z" �ÒY©Ð!ÏÛqiPhGÄ[WT!Ð:d
ds^2P�GiRUR�PhoXÐ�q×CeRsGid¢Ù�VXÚMdU^:P�ÓsÐ2RUÚ�CXÏ\P�CeRUoXÐ:PhÓ�ds^!CSd$H2VSÕèYkÕõCeRsH�ÏÛVXYkEXPFÏ\dsGiEXP�VSE8PhRUÓU^:V©VXd�GIÓ�V2ÏhÏÛÐ:R�RsGIY:o�Ced�ds^:P
T
C8Ó�PÔVXÚ�ds^:P�Ï\V_YkE8PQÏ\dUGiEXPDRUPmo_GiVXYuL

�èV8RsÍ�C8q�Ó�d�PFqIq×CSR�PhE8V_qIÐ:dsGiVXY=GIÓ�oXVSEXPmRsY2PFH<T©Ù<ds^:PaÓUqiVSÕ&Ï\V_ÍêçWV_ÓUGidsGiV_Y=Ïf^!C8Y2oXPKRUPhÓUÐ�qidsGIY:o+Ú~RUV_Í
Y©Ð!ÏÛqiPFCeR�R�PFCXÏ\dsGiV_Y�Óh[OT!Ð:dÎdU^:PéÓ�d�RsÐ!Ï\dsÐ2RUP4Ïf^!CeY:oXP�Cedêds^:PáçWPFCeí+VXÚèdU^:Pé^:PhqIGIÐ�Í Ñ
C8ÓU^7GIÓÎC ds^:PmRsÍ�C8q Ö
dsGIÍêPFÓsÏmC8qiP£CeHeØ#Ð�Ó�dsÍÎPhYkdhL�	(Ó�PhY:PmRUoXÙ GIÓ�ç�R�V2H�Ð!Ï\PhHu[�dU^:PáÏ\V_YkE8PQÏ\dUGiEXP�çWVXR�dsGiV_Y�VXÚõds^:P0ÏÛV8RUP£GIÓ�dURsC8Y�Ó#Ö
Ú~VXRUÍÎPhHéT©Ù0PÛë2ç
C8Y:ÓsGiVXYéÚ~R�V_Í CÎH:PmoXPhY:PmRfCSdUP�Ï\V_Y �:o_Ð:RfCSdsGiV_YéÓUÐ:ç:çWVXRUd�PhH4T©Ù �:PhRUÍ�G�ç�R�PFÓUÓUÐ:R�P�d�VSÕ�CeRUH�Ó
C �aCSë©Õ�PhqIq Ö �$V_qid�gFÍ�C8Y�Y okC8ÓhL�ßõ^:P�dU^�GIY RUPmo_GiV_Y dU^!Ced�Ó�Pmç
CeRfCSdUPhÓ�ds^:P�V_Ð:d�PhR�Ï\V_YkE8PQÏ\dUGiEXPÎÓU^:PhqIq Ú~RUV_Í
ds^2P�^kÙ©H:RUVXo8PFYáT!Ð:RsY:GIY:o£ÓU^:PhqIquGIÓlç!Ð�ÓU^:PhHKÓUqiVSÕlqiÙ£V_Ð2dÂÕ�CSRsHu[!C8Y:HKC8qIÓ�V�H:PFÏ\V_ÍÎç�R�PFÓUÓ�PhH4C8ÓldU^:P�oXRfCFE©GidÂÙ
GIÓ$qiVSÕ$PhR�PhHuLOßõ^:P(PmïWPQÏ\d�V8Ú�ds^�GIÓ�VXY£dU^:PD^_Ù2H:RUV8oXPhY�T!Ð:RUY�GIY:o�ÓU^:PhqIq
GIÓ$ÍÎV_Ó�d�ÏÛqiPFCeRsqiÙêÍ�C8Y�GiÚ~PhÓ�dUPhH�GIY�ds^:P
ÓU^!CeR�ç4H:RUV8ç4GIY�ds^2P�PhY:PmR�oXÙ£ç�RUV2H:Ð!Ï\dsGiV_Y�RsCedUP�Ú~RUV_Íâ^kÙ©H:RUVXo8PFYáT!Ð2RsY�GIY:o!L

��Gio<ã��KGIÓÎCeY:VXds^2PhR�Õ�ChÙÌVXÚ�GIqIqIÐ�Ó�dURsCedsGIY2o ds^:Páo8RUVSÕ�ds^ VXÚ(Ï\V_Y_EXPFÏÛdUGiV_Y GIY ds^2P�^:PhqIGIÐ�ÍêÖÄT!Ð:RUY�GIY:o
ÓU^:PhqIq�Ü�RUÐ�Y4n 
kÞ\Lpßõ^:P�q×CeRUo8P�C8Y�HéÓUÍ�C8qIq H!CeRUí£T!qIÐ:P�ÏÛGiRsÏmqiPhÓõo_GiE8P�ds^:P�qIGIÍ�GidUÓõVXÚOÏ\V_YkEXPFÏ\dsGiE8PÔÍ�G ë2GIY:oÎGIY
ds^2PêVXRUGio_GIY!C8q$ãhB ÍÎV2H:PhqÄLÔNOC8qiP�T!qIÐ:P_[MoXR�PhPhYu[WVXRsC8Y:oXPêC8Y�HaR�PhH ÏmGiRsÏÛqiPFÓ�GIY�H�G×ÏmCed�P�RUV_Ð2o_^�qiÙéds^:PêqIGIÍ�GidsÓ
VXÚèÏÛVXYkEXPFÏ\dsGiEXP£Í�G ë2GIY:o7Ü�CXÏmÏ\VXRsH:GIY:oKdUV ds^:PKZ � � ÏÛVXYkdUV_Ð2R\Þ�CSd�Ú~VXÐ:R�Phç
V:Ïf^�Ó�RfCeY:o_GIY:o Ú~R�V_Í � ����Ó�dUV
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��Gio
Lèã��:L � ��VXR�RsÐ�YKn 
:[:ds^:P�VXÐ:dUPmR�ãmB-ÏÛVXYkEXPFÏ\dsGiEXP�qIGIÍ�Gid�GIÓèÓU^:VSÕèY�V_Y4CÎÓUqIG×Ï\PÔds^2RUV_Ð:oX^édU^:P�Ï\PhYkdUPmR
VXÚ ds^:P�Ó�dfCSRFL�ß�^�Ced(ç!q×CeY:PêC8qIÓ�V0ÓU^:VSÕlÓ�ds^2PêqiV2ÏhCeqcE8PFqiV2ÏmGid¢ÙáEXPFÏ\dUVXRUÓFL(J©Ð:ç
PhRUGIÍÎçWV_Ó�PhHKV_YKds^:GIÓ(ÓUqIG×Ï\P�GIÓ
C�ÝXBàÏÛVXYkdUV_Ð2R�VXÚ��2ë2PhH Z � �àÍ�C8ÓUÓ�Ú~RsCXÏ\dsGiV_YuL
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��Gio
LõãXã8L � �(YáC�ÓsqIG×Ï\P�dU^:RUV_Ð2o_^�ds^:P�Ï\PhYkdUPmR$VXÚ�dU^:PDÓ�dfCeR�H�Ð2RsGIY:o�RUÐ�Yán 
:[kdU^:P�ÏÛVXqiVXR$ÓU^:VSÕlÓ$ds^2P�Í�C8ÓUÓ
Ú~RfC8ÏÛdUGiV_YêVXÚ�Z � �êL 	�qIÓ�V�ÓU^:VQÕèY�CeRUPlÙXPhqIqiVSÕ CeY�H�RUPhH�Ï\V_Ykd�V_Ð:R�qIGIY:PhÓpÚ~VXR�ÓUç
PQÏÛG �
Ï�Í�CeÓsÓpÚ~RsCXÏ\dsGiV_Y�Ó VXÚ�ZÄjf`
C8Y�H Z � �êL
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��Gio
LKã��:L � ß�^:P�GIY�Y:PmR�CeY�H�V_Ð:d�PhR�H!CeRUíaT�qIÐ:P£ÏÛGiRfÏÛqiPhÓÔÓs^2VSÕÒds^:P�PÛë2dUPhYkdÔVXÚ�Ï\V_YkEXPFÏ\dsGiVXY�GIY ds^2P ãhB
ÍÎV2H2PFqÄL�ßõ^:P�GIY_dUPmRsÍÎPhH�G×CSdUP�Y2PQCSR�Ö¢ÏÛGiRfÏÛqiPhÓlGIYéç
CeqiP�T!qIÐ2PáÜ~ÕèGids^�dURUG×C8Y:o_qiPhÓ{Þ\[:o8RUPmPhY Ü~ÕèGids^KÏ\R�V_ÓUÓUPhÓ{Þ\[:VXR�Ö
C8Y:o8P�Ü�ÕèGidU^kÙ�ÏÛGiRfÏÛqiPhÓ{Þ�C8Y�HêR�PFHéÜ�ÕlGids^�CeÓUd�PmRsGIÓ�í2Ó{ÞcÓs^2VSÕ<dU^:PèCeç�ç:RUVQë:GIÍ�CedUPõVXÐ:dUPmRpqIGIÍ�GidsÓ�VXÚ Ï\V_Y_EXPFÏÛdUGiV_Y
GIY�dU^:PDÝXBAÍÎV2H2PFq�Ü~RsÐ�Y£n 
kÞ\[kCed$dUGIÍÎPhÓ � � �![Wã���� �2[kÝ � ��
�C8Y�H0Ý � 
 ��ÓhLOß�^:GIÓ�RsC8H�GIÐ�Ó�PÛë2ç
CeY�H�Ó�RUVXÐ:o_^�qiÙ
qIGiíXP��sZ�,Âjh[�C8Y�H4ÏmC8YáTWP�PÛë2çWPFÏ\dUPhH�d�V£ÏmCedsÏf^éÐ2ç4ÕlGids^áds^:P�ãhB�TWV_Ð:Y�H!CeR�Ù�GIY � �O^:RFL
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� ��� �

Ý�
 ����ÓhLOß�^:P(GIY�Y:PmR�TWVXÐ�Y�H!CeR�Ù�GIÓõCeqIÍÎV_Ó�d�GIY:H:PmçWPhY�H:PhYkd�V8ÚudUGIÍÎP_[_T!Ð:d�Ós^2VSÕèÓ�C�EXPmRUÙÎÓsqIGioX^kd$d�PhY�H:PhY!Ï\Ù
dUV 
 H:VQÕèYkÕõCeRsH�Ó�VSE8PhRUÓU^:V©VXd��IL�ß�^2P�V_Ð2dUPmRlTWVXÐ�Y�H!CeR�Ù�ÍÎVSEXPhÓõV_Ð:dÂÕõCeRsH:ÓF[�C8Y�H4ÏmC8Y�TWP�CSç�ç�RUVFë:GIÍ�Ced�PFqiÙ
RUPmç�R�PhÓUPhYkd�PhH0T©Ù���� �sZ�,ÂjhL�ËÌPÔÏhCeY0Pmë©çWPFÏÛd�ds^!CedõGid�Í�CFÙ�RUPFCXÏf^£RUV_Ð:oX^�qiÙ�dU^:P�Y:PhGio_^kTWV_Ð2Rs^:V©V©HáVXÚuds^:P
ãhB�TWV_Ð�Y:H!CeRUÙáGIYéCeTWV_Ð2d �ê^:VXÐ:RsÓhL

	(ÓDds^:PêPhY:PmRUoXÙ4ç�R�V2H�Ð!Ï\dUGiV_YaRfCed�PFÓ�CeoXR�PmPêR�PQCeÓUVXY!CeT!qiÙ4Õ$PFqIq�TWPmdÂÕ$PhPhY ds^:PéãhB	C8Y:HÌÝ8B	ÓUGIÍ�Ð�q×CSÖ
dsGiVXY�Óh[:GidlGIÓ�Y2V�ÓUÐ:R�ç�RsGIÓ�P�ds^!Ced�dU^:P�Ï\VXR�P�PÛë2ç
C8Y�ÓUGiV_YáRsCedUPhÓlCeR�PÔÓsGIÍÎGIq×CeRFL ��EXPmR�ds^:P�Ï\V_Ð:RsÓ�P�VXÚOC8Y�^:V_Ð2R
VXÚlÓsGIÍ�Ð�q×CedsGiVXYu[�ds^:Pá^:PhqIGIÐ�Í@Ï\VXR�P�Ü�H:P��!Y2PFH Ú~RUV_Í ds^:Pá^kÙ2H:R�VXoXPhY7Ï\V_ÍÎçWVXÓsGidUGiV_YÌç�RUV �!qiPSÞÔV8ÚlRsÐ:Y�n 

PÛë2ç
C8Y:H:PhH�Ced�C�RfCed�P(VXÚ�ã ��Í � ÓõGIY£ds^2PÔÝXB.ÓUGIÍ�Ð�q×CedUGiV_YuL �$Pmo_GIY�Y�GIY:o�ÕlGids^£ds^:P�ÓsC8ÍêP�ÍêV2H:PhqÄ[kdU^:PÎãhB
^:PhqIGIÐ�Í Ï\VXR�PDVXÚuds^:PÎãmB�ÍÎV2H2PFqIÓ$PÛë2ç
CeY�H:PhH�Ced�C�RfCed�P(VXÚ$ãhÝ�Í � Ó$VSEXPmR�C �8Ö�^:V_Ð2RõçWPmRsGiV2H�L�Ë ^�GIqiP(ds^:P
PÛë2ç
C8Y:ÓsGiVXYáRfCSdUPÔGIÓõÓsqIGioX^kdsqiÙ�Ú�C8Ó�dUPmR�GIYáds^2P�ÝXBàÓUGIÍ�Ð�q×CedUGiV_Yu[_ds^:PÔÓ�çWPmPFH�GIÓõÚ�CeRõTWPhqiVSÕ dU^:P�qiV2ÏhCeq Ó�V_Ð�Y�H
Ó�çWPmPhHu[!C8Y�Hé^_Ù2H:RUVXÓUdsCedsG×ÏDÍêV2H:PhqIGIY:o�ÓU^:VXÐ�qIH4ÏmCeç�dUÐ:RUP�ÍÎV_Ó�d�VXÚ�ds^2P�T
PF^�CFE2GiVXRõVXÚ�ds^2P�^2PFqIGIÐ:Í Ñ
C8ÓU^uL

�$PmÚ~VXR�P�dUÐ:RsY�GIY2o�dUV�C�H�GIÓsÏÛÐ�ÓUÓUGiV_Y�V8Ú�dU^:PhÓ�P�RUPhÓUÐ�qidsÓh[_Õ$P(ÍÎPhYkdsGiV_Y£C �!Y!C8q
Y©Ð�ÍÎPmRsG×ÏmC8q�PÛë2çWPmRsGIÍÎPhYkd
RUPhq×Ced�PhHKd�VádU^:PêÓ�dfCST!GIqIGidÂÙáVXÚ�^:PhqIGIÐ�Í Ñ
CeÓs^aÓUGIÍ�Ð:q×CedsGiV_Y:ÓFL�ß�^�GIÓ�PÛë2çWPmRUGIÍÎPhYkd(ÕõC8Ó�ç�RUPmÚ~VXRUÍÎPhHKV_YKds^:P
qiVSÕ$PFÓ�d�qIÐ�ÍÎGIY:V_ÓUGidÂÙÎÍÎV2H:Phq Ü�n �2ÞpÕlGids^£dU^:P�qiVSÕ$PFÓ�d�ÍÎPhÓU^£RUPhÓ�V_qIÐ:dsGiVXYuL 	.ÓU^:V8RUdõÓUGIÍ�Ð�q×CedUGiV_Y�ÕõC8Ó�H:V_Y:P
ÕèGidU^Kn �£GIY�Õè^�G×Ïf^�dU^:P�ÍÎPhÓs^�Õ�CeÓèY2VXd�Ó�V0Ï\V_Y�ÏÛPhYkd�RfCed�PhHéGIY�ds^2P�^:PhqIGIÐ�Í T!Ð:RsY:GIY:o0Ï\V_Y_EXPFÏÛdUGiEXPÔÓU^:PhqIqÄL
�!Ð2RUds^2PhRh[�dU^:P 	(b�n VXç:dsGiV_YaÕ�CeÓ�ÓUPmd�d�VKCeqIqiVSÕàds^:PÎÍÎPhÓs^ad�V4ÓUqiVSÕlqiÙKÍêVSEXPÎGIYkd�V�ds^2PÎV_Ð:d�PmR�RUPmo_GiV_Y�ÓhL
ß�^2P�R�PhÓsÐ:qid�VXÚ�dU^:PhÓ�P�Ïf^:VXG×ÏÛPhÓ�GIÓ�Ós^2VSÕèYéGIY ��Gio
L�ãhÝ:L

	(ÓÔH�GIÓsÏmÐ:ÓsÓ�PhH�GIY dU^:P�Ï\V_ÍÎç
CeRUGIÓ�V_YaVXÚ�ds^2P�PhY:PmRUoXÙKç�R�V2H�Ð!Ï\dsGiVXY RfCed�PÎÚ~VXRÔÍÎV2H:PhqIÓÔn 
�C8Y�HÌn 
 � [
^�Gio_^2PhR�R�PhÓUVXqIÐ:dsGiV_Y+CSç�çWPFCeRsÓ�dUVKRUPhH�Ð�ÏÛP£dU^:P£RsCedUP�Ñ!Ð!Ï\dsÐ!CSdsGiV_Y�Ó�C8ÓUÓ�V:ÏÛG×CedUPhH�ÕèGidU^+^:VXd�Ó�çWVXdUÓêCSd�ds^:P
T
C8Ó�P�V8Ú�ds^:P�Ï\V_Y_EXPFÏÛdUGiV_YágmV_Y2PkL$J©Ð �£ÏÛGiPhYkd�RUPhH�Ð�ÏÛdUGiV_YéGIY�RUPhÓ�V_qIÐ:dUGiV_YáR�PFÓUÐ�qidUÓlGIYKCÎYkÐ!ÏÛqiPQCSRlRsÐ:Y2Ö¢CFÕ�ChÙ
GIY Õè^�G×Ïf^<ã�� �áÙXPFCeRUÓ�VXÚ�PhY:PmRUo8Ù ç�RUV©H�Ð!Ï\dsGiV_Y�RsCedUP�GIY!Ï\R�PQCeÓUPÎV:ÏmÏÛÐ:RUÓ�GIY ã �éÍ�GIYkÐ:dUPhÓhL���CSRsGiV_Ð�Ó�d�PFÓ�dUÓ
H:V_Y2P�^:PmRUP�H:PhÍÎV_Y�Ó�d�RfCed�P�ds^�Ced�C8qIqkVXÚ
VXÐ:R ÍÎV2H:PhqIÓ�Õ�PmRUPõÓUÐ �£ÏÛGiPhYkdUqiÙ�R�PhÓUVXqiEXPhH�dUVDPhqIGIÍ�GIY�CedUP$dU^�GIÓOoXR�V_ÓUÓ
GIY�Ó�dfCST!GIqIGidÂÙ_L0ËÌP£TWPhqIGiPhE8P�ds^�GIÓ�ÏÛVXY ��RsÍÎÓ�dU^!Ced�ÝXB ÍêV2H:PhqIGIY:o
[co_GiEXPhY+ÓUÐ �£ÏÛGiPhYkd�R�PFÓ�V_qIÐ2dsGiV_Yu[�GIÓ�CeT�qiP
dUV£o_GiEXPêÏ\V_Y_EXPFÏÛdUGiEXP�ÍÎVXdUGiV_Y4ds^!CSd�GIÓDC8H2P��kÐ!CedUP�d�V�ÏmCeRUR�Ùéds^:P�^:PFCed(Ñ!Ð2ë�[ C8Y�H H:V©PhÓDY2VXdDY:PmPFHKdUV£TWP
ÓUÐ:ç�çWV8RUdUPhH�T©Ù�Ü~VXR�VXç�çWVXÓUPhH�T©Ù!Þ�Ceç:ç�RUVQë2GIÍ�CedUPÔÍêV2H:PhqIGIY:oÎV8ÚOÓUÍ�C8qIq Ö�ÓsÏmC8qiPDdUÐ:RUT�Ð�qiPhY!Ï\PkL

��Gio ã ��ÓU^:VSÕèÓ�ds^:P�RsC8H�G×C8q EXPhqiV:ÏÛGidÂÙáÏ\V_qiVXR#Ö¢Ï\V2H:PhH�ÓUV�ds^�CedlRUPhH4GIÓ�V_Ð:dÂÕõCeRsHéC8Y�HéT!qIÐ:P�GIÓèGIY_Õ�CeRUHuL
ß�^2P4H�CeRUí+T!qIÐ:PéÏÛGiRfÏÛqiP�GIÓ�ds^:P�^kÙ2H:R�VXoXPhY2ÖÄT!Ð2RsY�GIY:o�ÓU^:PhqIqÄL æÄd�ÏhCeY7T
P4Ó�PmPhY ds^!CedêdU^:PmRUP�GIÓêçWV_ÓUÓUGiT!qiÙ
ÓUGio_Y�G �
ÏmC8Y_d�ÍêVXdsGiV_Y0V8ÚOC8YéCSç�ç
CeR�PFY_dsqiÙ0Ï\V_YkEXPFÏ\dsGiE8P�Y�CedsÐ:R�P£�e¨:���{|�òkx�dU^�GIÓ�ÓU^:PhqIqÄLpæÄdlGIÓõY:VXdèÏÛqiPFCeR�Õè^!CSd
ds^:GIÓ�GIÓ�H�Ð:P(dUV![kT!Ð:dõGid�GIÓ�H�G���ÏmÐ:qid$d�VêÓ�PhP�Õè^kÙÎds^�GIÓ$Ós^2V_Ð�qIH£TWP(V_Y�qiÙ�C�RUPhÓ�çWV_Y:ÓUP(d�Vê^2PFqIGIÐ:Í	Gio_Y�GidUGiV_YuL
æÄÚDGid�GIÓêRUPFC8qÄ[�GidÎÍ�CFÙ GIY:H�G×ÏmCedUP4Caí2GIY�H7VXÚDÍÎV8dsGiV_Y ds^�Ced�Í�Gio_^kdêdfCeíXP�ç!q×C8ÏÛP4CeT
VSEXP�ds^:P4^kÙ2H2RUVXoXPhY
ÓU^:PhqIqlPmEXPhY=GiÚDdU^:PmRUP GIÓKyM�é^:PhqIGIÐ�Í Ñ!C8ÓU^uL 	�ÓUd�RUVXç�^kÙ2ÓUG×ÏÛGIÓUdUÓ�^!CFEXP4Ú~RUP��©Ð:PhYkdUqiÙ�Y:V8dUPhHàÜ�P_L o
LAæÄEeC8Y�Ó
xÛ��t8��� ��� �:ãX[õ`õCFEeC8qIqiV � ��CeokCeR ��� ���kÞ�ds^!Ced�ÓUVXÍÎPéo_G×C8Y_dsÓh[$Y:V8d�Y:PFÏ\PFÓUÓsCeRUGIqiÙ TWPmÙXV_Y�H�ds^:PK^2PFqIGIÐ:Í
Ñ
C8ÓU^u[_^!CFEXP�C8Y:VXÍ�C8qiV_Ð�ÓpÓUÐ:RUÚ�CXÏ\P(CST!Ð�Y�H!CeY!Ï\PFÓ�ds^�Ced�ÓsÐ2oXoXPhÓ�d�dU^:PèçWVXÓsÓUGiT!GIqIGid¢Ù�VXÚ�Í�G ë2GIY:oÔTWPmdÂÕ�PmPhYÎds^:P
Ï\V_YkEXPFÏ\dsGiE8P�PhYkE8PFqiV8çWP�CeY�HadU^:P�^kÙ©H:RUVXo8PFY©ÖÄT!Ð:RsY:GIY:oéÓU^:PhqIqÄLDË+P�Ceç�çWPFCeRDdUVáTWP�Ó�PmPhGIY:o�Ó�V_ÍÎPêÍÎVXdsGiVXY
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